
BRITANNICA
GLOBAL GEOGRAPHY

BGGS Overview

BGGS is the Britannica
Gl ob aI G e o gr aphy Sy stem,
a modular electronic
learning system which
combines the latest peda-
gogical approach to geogra-

phy leaming with interactive multi-media
materials enabling students and teachers to
immerse themselves in exciting geographic
investigations. BGGS is made up of the following
components:

. Geographic lnquiry into GIobaI lssues
(GIGD Student DataBooks

r Teacher's Guides with Overhead Trans-
parencies in a three-ring binder

r Laminated Mini-Atlases to accompany
each module

. BGGS CD-ROM with User's Manual

. 3 BGGS Videodiscs with Barcode Guides
o 3 thematic posters

This section of your Teacher's Guide will exam-
ine each component and demonstrate how the
components work together to facilitate some very
exciting geography leaming for you and your
students!

I. GIGI
Geographic Inquiry into Global Issues (GIGI)
is the foundation of the BGGS. GIGI is a series of
modules developed at the Center for Geographic
Education at the University of Colorado at
Boulder. The modules are independent of one
another and can be presented in any order.

They use an inquiry approach and are organized
around ten world regions:

South Asia

Southeast Asia

Japan
Former Soviet Union

East Asia

Australia / New Zealand / P acific

North Africa / Southwest Asia

Africa-South of the Sahara

Latin America

Europe

Each GIGI module is centered around a particular
question, such as "Why are people in the world
hungty?" and "Is freedom of movement a basic
human flght?" The lead question is explored in
one region of the world, then, in most modules, in
a second region, before being investigated in
North America.

The modules can be used in geography classes, or
selected modules can be used in othet courses,
such as Earth Science, Global Studies, or Econom-
ics. Twelve modules constitute ample material for
a full year's geography course. Each module is
accompanied by sets of laminated mini-atlases
which students can write on with dry-erase
markers (provided by the teacher), then wipe
clean to be re-used by the next class. This activity
works well with cooperative groups of students.



Each module comprises a Teacher's Guide in a
three-ring binder which includes Handouts and
Activity masters for duplication and Overhead
Transparencies; twenty-five Student DataBooks
(additional Student DataBooks available) and the
Mini-Atlases all packaged in a sturdy box
suitable for storage when the class moves on to
the next module. Since the Student DataBooks
are soft-covered three-hole punched, non-
consumable books, we recommend that each
student have a binder to protect them. BGGS
binders are available from Britannica, or you
might ask each student to obtain one at the
beginning of the course to keep the books in
good condition for the next group of students
that will use them. As the class completes a
module, you can collect the Student DataBooks,
place them in their storage box, and distribute
the next module's DataBook to be placed in the
student's binder.

GIGI print materials are organized in a unique
fashion. The Teacher's Guide explains proce-
dures to use in presenting the material found in
the GIGI Student DataBook. Miniature layouts of
student pages show the teacher how many pages
of student material correspond with a given
Teacher's Guide page. The Teacher's Guide
includes Activities and Handouts to be copied
and passed out to the class and Overhead
Transparencies to enhance each lesson. All of a
module's Activities, Handouts, and Overheads
are located behind the third tab divider in each
Teacher's Guide.

The teacher needs to become familiar in advance
with both Teacher and Student material in order
to effectively engage the class in meaningful
geographic inquiries. There is a comprehensive
"Memo to the Teacher from the GIGI Staff" in
each Teacher's Guide which explains in detail the

goals and principles behind the inquiry approach
to geography learning.

The electronic components of the Britannicq
Global Geography System further empower
students and teachers alike to engage in mean-
ingful investigations. They are explained in detail
in the following section.

II. BGGS CD.ROM
The BGGS CD-ROM is a resource manager and
reference tool designed to help both teachers and
students get maximum impact from the
Britannica Global Geography System. This CD-
ROM contains the text of the GIGI Student
DataBooks in both Spanish and English, as well
as Britannica's innovative geography reference
program GeopediarM all on a single disk. Here
are some of the ways you and your class can use
this software:

o \A/hen preparing to teach a module, you
can access the GIGI Student DataBook on
the CD to find which other elements of
the BGGS are keyed to that lesson. For
example, if you are teaching Lesson 3
in the Population and Resources module
(What is overpopulation and how is it
distributed?), accessing that lesson on the
CD-ROM will reveal that there is one clip
on the Economic Deaelopment videodisc
called "Population/ Wealth Correlation. "
With this information/ you can plan when
to reserve your department's videodisc
player to preview the clip and show it to
your class.

Furthermore, you will discover that there is one
GIGI mini-atlas activity related to this lesson, five
articles in the Geopedia database, ten entries in
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Geopedia's World Data, five maps in the
Geopedia Atlas, and five learning activities in the
Geopedia BrainTeasers, You may want to assign
each student or small group of students a re-
search project using these extra resources to be
done over the course of the module, or you can
create a set of questions which the students must
complete using the information found in
Geopedia.

These activities can serve as a performance-based
assessment of what students have learned in
studying each module,

Since many schools have a limited number of
computers with CD-ROM drives available, you
may wish to devise a rotating schedule or sign-
up system to ensure that each student has a
chance to get at the BGGS CD-ROM. If it takes 15
class periods for a class of twenty-five students to
do one module, students working in pairs can
each have one turn at the computer if they
schedule their time at the outset of the module.
Using the CD-ROM's resource managing capabil-
ity, you will have a very good sense of what
resources you have at your disposal and how to
make the most of them.

. All GIGI lessons are indexed by word and
by key topic. If your class is studying food
shortages in the Hunger module, you can
key in the word hunger, and immediately
learn where else in the GIGI modules this
word or key topic appears. You can go
directly to those occurrences in the text. You
will also be directed to appropriate Geopedia
references and Brain Teaser activities.
Figures, Maps and Tables from GIGI print
modules do not appear in the CD-ROM.
However, the caption describing each of
them is part of the online text.

. If Spanish is the primary language of your
students, GIGI lessons can be accessed
and printed out in Spanish from the
BGGS CD-ROM. The BGGS Videodiscs
have a Spanish soundtrack as well.

III. BGGS Videodiscs
More than ever before, today's students are
visual learners. The GIGI modules explore issues
and regions of the world with which many
students are unfamiliar. With this in mind, we
have produced three videodiscs, one to corre-
spond to each of three major strands we have
identified in GIGI: Earth's Enaironment nnd
S o ci e ty ; E c o n omi c D eu el op m en t ; and GI ob al P olitic aI
and Cultural Change.

These videodiscs, with English and Spanish
soundtracks, can take you and your class to the
parts of the world you are investigating with the
wave of a barcode wand. Your class will hear
how Amazon native peoples feel about the
exploitation of the tropical rain forests where
they live, witness the eruption of a volcano, and
see first-hand the environmental disasters human
beings have brought about.

The Barcode Guide which accompanies each disc
enables you to access with a light pen or barcode
reader, segments which pertain to the lesson
being investigated. The Guide includes barcodes
in both English and Spanish. Teachers can use
the segments to enrich lessons, and students can
make use of segments to enhance a report or
group presentation.

There is a full-color poster to accompany each
videodisc cluster which engages the students by
asking "How do these images connect to you?"
The posters can provide a colorful springboard
for classroom discussion.
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Goals

*:*.*"****n- I,Ierl lo to the Teacher , * o3{:.u:c,u I
:. .-. from the GIGI Staff .i-.:-:.:.i:

You haue in your hands the GIGI Teacher's Guide. Teaching with
GIGI is a departure from teaching with a conuentional textbook.By
taking the time to stwdy this memo-about 30 minwtes-you will
gain a good understanding of the kind of teaching that's needed to be
successful with GIGI. 

.We 
hope yow haue a rewarding and enioyable

experience!

The three major goals of Geograpbic Inquiry into Global Issues
(GIGI) are to help you teach your students the following:

Responsible citizenship
Geographic knowledge, skills, and perspectives
Critical and reflective thinking

.We 
believe you can accomplish these goals as well as others by teach-

ing real-world issues. GIGI presents these issues with an inquiry
approach, using the information, concepts, skills, and perspectives of
geography.

1.
2 .
3 .

GIGI and the Britannica Global Geography System

GIGI offers you two instructional modules for each of ten world
regions (Figure 1 on pages vi and vii). There is no necessary sequence
of modules; each one is independent, so you can use them in any
order you wish or put together smaller clusters of modules to fit your
needs. A leading question frames the issue of each module, and stu-
dent inquiry proceeds through a sequence of lessons, each of which
requires one or more daily periods of class time.

Color photographs at the beginning and end of each Student
DataBook graphically illustrate the topic under inquiry.

Modules typically begin with a broad introduction to the global
issue. Then, a major case study of three to four lessons examines the
issue in a real place within the selected world region. Students also
explore, usually in a single lesson, a comparative case study in a
different region, which gives a variant of the issue and a sense of its
global nature. Modules also bring the students "back home" to focus
on the issue as it may appear in the United States or Canada. 

'We 
do

this because although North America is not one of the 10 GIGI
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regions, frequent comparisons to North America throughout each
module achieve additional instruction on this "home region."

Each GIGI module requires from two to three weeks of teaching
time (10 to 15 class periods of 50 minutes) and contains a Student
DataBook, Teacher's Guide, and Mini-Atlas. These GIGI print mate-
rials are at the heart of the Britannica Global Geography System
(BGGS), which extends and enhances the inquiry approach to real-
world issues with a CD-ROM and three videodiscs.

The BGGS CD-ROM puts the text of the GIGI Student
DataBooks on line in both English and Spanish, then enables both
teacher and students to search the text by lesson, key topic, or
word to find the resources in the system that will enhance each.
GeopediarM, Britannica's multimedia geography program, is provided
in the CD-ROM for follow-up research. It features an atlas with
more than 1,000 new maps, an encyclopedia with more than 1,200
geography-related articles, statistical information on every country
from Britannica World Data Annua| a chartmaker for creating
charts and graphs, a selection of video clips exploring cities and
regions, and an electronic notepad allowing teachers and students to
clip and edit text right on the screen.

Three videodiscs, designed to electronically transport students to
the regions of the world where GIGI case studies are focused, are
another part of the BGGS. The discs emphasize three major strands
of the GIGI investigations: Earth's Enuironment and Society,
Economic Deuelopment, and Global Political and Cuhural Change.
Each videodisc has two soundtracks, English and Spanish, and is
accompanied by a Barcode Guide that enables teachers and students
to access the segments that accompany the GIGI lesson with a wave
of the barcode reader. A poster accompanies each videodisc to rein-
force the connnections between your students and the issue being
studied.

A full explanation of the Britannica Global Geography System
components and how they work together is located in the BGGS
overview in the front section of this Teacher's Guide.



VI Geographic Inqwiry into Global Isswes

Geographic lnquiry into Global lssues (GIGI)
lssues, Leading Questions, and Case Study Locations

South Asia Population and Resources

How does population growth
aff ect reso u rce ava i I a bi I ity?

Bangladesh
(Hait i )

Religious Conflict*

Where do religious differences
contribute to conflict?

Kashmir
(Northern l reland)

Southeast Asia Sustainable Agriculture

How con the world ochieve
susto i n o ble og ricu ltu re?

Malaysia
(Cameroon, Western United

States)

Human Rights

How is freedom of movement o
bosic humon right?

Cambodia
(Cuba, United States)

fapan Global Economy*

How does trade shope the
globoleconomy?

Japan
(Colombia, United States)

Natural Hazards

Why do the effects of natural
hozards vary from place to
ploce?

Japan
(Bangladesh, United States)

Former Soviet
Union

Diversity and
Nationalism*

How do nations cope with
culturql diversity?

Commonwealth of
lndependent States

(Br azil, U n ited States)

Environmental Pollution

Whot are the effects of severe
e nvi ron me ntal poll ution?

Aral Sea
(Madagascar, United States)

East Asia Population Growth*

How is populotion growth
to be manoged?

China
(United States)

Political Change

How does politicalchonge offect
peoples ond ploces?

Hong Kong
(5outh Korea, Taiwan,

Singapore, Canada)

* Under development

Matr ix showing ClCl modules.  Ceographic issues are in bold
and leading questions are in italics. Major case study
locations are followed by comparison examples in
parentheses.

Figure 1
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Geographic lnquiry into Global lssues (GIGI)
lssues, Leading Questions, and Case Study Locations

Australia/
New Zealand/
Pacific Global Climate Change

Whot could hoppen if global
worming occurs?

Australia and New Zealand
(Developing Countries,

U.S. Gulf  Coast)

Interdependence*

What are the causes and effects
of global interdependence?

Australia
(Falkland lslands, United States)

North Afrlca/
Southwest Asia Oil and Society*

How have oil riches chanqed
notions?

Saud iArab ia
(Venezuela, Alaska)

Hunger

Why are people hungry?
Sudan
( lnd ia,  Canada)

Africa-south
of the Sahara Building New Nations*

How ore notion-states built?
Nigeria
(South Africa, Canada)

Infant and Child Mortality

Why do so mony children suffer
from poor health?

Central Africa
(United States)

Latin America Urban Growth

Whqt ore the causes ond
effects of ropid
urbonization and urban
growth?

Mexico
(United States)

Development

How does development offect
peoples ond ploces?

Amazonia
(Eastern Europe, U.S. Tennessee

Valley)

Europe Regional Integration*

What are the advantoges of
and barriers to regional
integration?

Europe
(United States, Mexico,

Canada)

Waste Management

Why is waste management both
o locol and globol concern?

Western Europe
flapan, United States)

* Under development

Figure 1 (continued)
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The Student DataBook contains the following features:
o Memo to the Student from the GIGI Staff
o An overview of the key questions and places explored in the

module
o Lesson objectives
o Data presented in a variety of forms, including text, maps,

graphs, tables, photographs, and cartoons
o Questions
. Glossary
. References

Students are not expected to learn the GIGI curriculum through
the Student DataBook alone. Rather, they derive meaning from the
DataBook when you use the Teacher's Guide to work through the
curriculum with them. You may want to explain this process to stu-
dents. Point out that you will be directing them to carry out various
activities thatare not specified in their text but are important in the
sequence of learning.

Prior to teaching the first lesson, be sure students read the
"Memo to the Student from the GIGI Staff" and the two-page
overview, which gives the module's objectives in question form. Point
out the Glossary and encourage its use as you work through the
module, noting that glossary words are listed at the beginning of
each lesson. So that students will know what they are expected to
learn, they need to read carefully and understand the objectives listed
at the beginning of each lesson.

This Teacher's Guide contains the following sections:
o Preparing to Teach This Module, a synopsis of the module's

leading question, themes, and activities
. Module Objectives
o Number of Days Required to Teach the Module
o Suggestions for Teacher Reading
. Extension Activities and Resources

Most lessons include the following sections:
o Time Required
o Materials Needed
o Glossary \fords
o Getting Started (suggested anticipatory sets)
o Procedures (for group and individual work)
. Modifications for older or younger students (in a

different type face, printed in color)
o Questions and Answers (shown in tinted boxes)
o For Further Inquiry (suggestions for extensions andlor

assessments)
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o Masters of Overhead Transparencies and Activity masters
and keys (located at the back of the Teacher's Guide)

Each module has its own accompanying Mini-Atlas, which pro-
vides four-color maps designed especially for use with that module.
The Teacher's Guide explains how to use these maps. No additional
atlases are required to teach the module, but large wall maps are
highly recommended for your classroom. In addition to the maps in
the Mini-Atlas, you will find numerous maps in the Student
DataBook.

Intended Grade Levels
'We 

believe GIGI enables you to probe global issues in various
degrees of depth. This allows for the modules' use both over several
grade levels (7-1,2) and over varying lengths of time at a grade level.
The Teacher's Guides suggest alternatives for modifying instruction
for different grade levels where appropriate. The reading level varies
within each module: The Student DataBooks are approximately at
grade 9 level, but some extracts from other sources are more chal-
lenging. These extracts are important because they show students
that many people have contributed to the data, but younger students
may need more time and help to understand them. The Teacher's
Guides also include extension activities and resources that can maxi-
mize the grade-level flexibility of each module. Using the visuals
included in the BGGS videodiscs and the activities built into the
CD-ROM, you can further tailor instruction to your students.
Obviousl5 you will determine whether particular lessons suit your
students' abilities. When a range of required teaching time is given
for a module, for example, 10 to 12 days, the greater amount of time
should be planned for younger students. If you believe a lesson might
be too difficult for your students, eliminate or simplify it. Rarely will
the elimination of a lesson render a module ineffective. On the other
hand, try to utilize the suggested extensions if the lesson does not
adequately challenge your students.

Issues-Based Geographic Inquiry

In order to foster active learning and higher-level thinking, GIGI
stresses issues-based geographic inquiry. Inquiry is essentially the
method of science and of good detective work: It poses questions and
proposes answers about the real world and it tests its answers with
real data. Students do this with GIGI. Because this approach may be
different from what students are famrliar with, you may wish to pre-
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pare them by describing the process and its connection to the real
world. Also, their reading and discussion of the "Memo to the
Student from the GIGI Staff" will help them understand the inquiry
approach. GIGI is based on Frances Slater's inquiry activity planning
model (t993). To reach GIGI's.goals, your students study specific
global issues by pursuing answers to geographic questions (Figure 2).
They answer these questions by analyzing and evaluating data, using
geographic methods and skills. This "doing geography" approach
leads to significant outcomes in knowledge, skills, and perspectives.
The progression from questions to generahzations "is crucial as a
structure for activity planning and as a strategy for developing mean-
ing and understanding. Meaning and understanding define the
process of tying little factual knots of information into bigger general
knots so that geography begins to make sense, not as a heap of iso-
lated facts but as a network of ideas and procedwres" (Slater 1,993,
page 60).

In truly free inquirS students work independentlS but with GIGI
posing questions and providing data, you and your students explore
the issues together. This approach supports and encourages your stu-
dents in learning geography.

By using issues-based inquirS you promote the development of a
critical perspective in your students. They learn the habits of critical
and reflective thinking. Multiple and opposing positions are inherent

Goals

I
I
V

lssues
I
I
I

Geographic Questions

I
V

Methods of Processing + Data + Exercise of Skil ls
I
I
I

Outcomes

I
I
V

Assessment

ClCl's model for issues-based geographic inquiry (after
Slater 1993).

Figure 2
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in these issues. Facts can be used to support different points of view.
This is the context in which the habits of the critical perspective can
develop, and interpretation is the key activity. \fith GIGI you foster
these habits and abilities as you help your students interpret data
guided by hypotheses, propositions, arguments, or questions.

An essential element of data-based, issues-oriented inquiry is to
challenge your students by giving them opportunities to

. raise new questions,
o question the quality of the data,
o seek more useful or current data,
o articulate relationships they perceive,
. explain their processes of investigation, and
. defend their positions, decisions, and solutions.

Why These Issues Were Chosen

In planning GIGI, we sought timeless issues that are truly global
in scope and that are of special concern to geographers. In this way,
GIGI fosters what the National Geography Standards calls "the geo-
graphically informed person" needed by modern global citizenry
(Geography Education Standards Project 1,994).

The major case studg chosen to give solid grounding to the issue,
is focused on a region where the issue is clearly expressed. The sec-
ondary case studies, based in other regions including the United
States and Canada, show the global scope of the issue.

It is important to stress that, although GIGI contains a wide selec-
tion of case studies in all major regions (Figure 1) as well as frequent
references to the global distribution of many geographic phenomena,
GIGI is not a traditional regional geography. It does not attempt to
provide basic geographic information for each region, such as one
finds in traditional regional geography textbooks. In teaching a GIGI
module, it is important to keep the emphasis on the issue and not get
distracted with extraneous regional information.

Role of Questions
Each GIGI module is divided into six to eight lessons, each titled

by a question; subquestions head individual sections of the lessons.

Questions guide inquiry in order to merge the process of investiga-
tion with the drawing of conclusions. Directly linking questions and
answers helps achieve an intellectually satisfying understanding of a
problem (Slater 1993). 

'When 
students are asked to learn only conclu-

sions without learning how they are drawn, we perpetuate the tradi-
tion of an answer-centered education bereft of higher-level thinking.
Therefore, it is important that students understand they are not
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always expected to answer the questions when they first appear, but
rather to keep them in mind as guides when they are reading or
discussing.

GIGI asks both convergent and divergent questions, trying to
reach a balance between the two. Supplement the questions in GIGI
by asking your students many more of the types of questions suggest-
ed by Slater (1,993). These are questions that encourage

. recall.

. classification and ordering,
o the use of data to draw conclusions,
. awareness of the limitations of data or of evaluation of

data, and
o awareness of the processes of reasoning used.

According to the National Geography Standards, the "geographi-
cally informed person applies a comprehensive spatial view of the
world to life situations" (Geography Education Standards Project
1,994).In order to foster such a view of the world, GIGI asks
geographic questions that ask where things are and why. By asking
such geographic questions and by having students learn to ask them,
you will reinforce GIGI's approach. A good question to begin with is:
Where is this issue located? Then proceed to questions such as the
following:

. Why does it take place there?
o How and why does this issue affect the people in this place?
o In what other places do people confront this issue?
o How and why are these places related?
o 'What 

alternatives do people have to improve their situation
and which alternatives do you recommend?

Fundamental Themes of Geography

In recent years, many geography teachers have learned that the
five "fundamental themes" (Joint Committee on Geographic
Education 1,984) help them ask geographic questions. The theme of
Location asks where things are and why things are located where
they are. Place is the theme that inquires into human and physical
characteristics of locations. Human-Environment Interaction exam-
ines how and why humans both adapt to and modify their environ-
ments as well as the consequences of these actions. Movement inves-
tigates not only how and why places are connected but also what is
the significance of those interactions. The theme of Region seeks to
identify and explain similarities and differences among areas and
how and why these form and change. An extended explanation of
the themes and their concepts, interrelationships, and applications is
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given in Hill and McCormick (1989). The themes are useful because
they encourage the kinds of questions required to help students
develop the geographic perspective.

Importance of Local Examples

GIGI is a world geographS but it shows that issues work at yarr-
ous geographic scales-personal, local, regional, national, and glob-
al. Because it is sometimes difficult for younger students to identify
with faraway places, success with GIGI in part depends upon the
ability of both you and your students to relate the issues to examples
in your local community. S7e strongly recommend that you refer in
class to local examples of the issue being investigated. Just as impor-
tant, we encourage you to have your students conduct local field
studies related to this issue whenever possible. Issues having impor-
tant geographic dimensions abound in every community (see the
Extension Activities and Resources section at the end of this
Teacher's Guide for examples). Peak educational experiences often
come when students see things in the field that relate to their class-
room studies. We discuss other reasons for local involvement in the
next section.

Familiar people can be as important as familiar places in motivat-
ing students. The quality of personal engagement is at the crux of
successful instruction. Using the BGGS videodisc segments that
accompany most GIGI lessons is a powerful way to help your stu-
dents find relevance by identifying the GIGI issues with real people.
Similarly you can connect GIGI issues to everyday life at a human
scale, especially at the students' own age levels, by using current
newspaper accounts or magazines that address the student's perspec-
tive.

As you gain familiarrty with teaching local examples, as you
develop field exercises for your students, and as you learn how to put
a human face on these materials, you will begin to customize the
GIGI modules to fit your particular environment. Our trial teachers
reported that the more they taught GIGI modules, the more comfort-
able they became in adapting them to fit their needs.

Fostering Optimistic and Constructive Perspectives

The seriousness and complexity of the global issues studied in
GIGI can overwhelm students unless you take care to foster opti-
mistic and constructive perspectives toward issues. "Gloom and
doom" needs to be balanced with examples of success and prospects
for positive change. It is important to help your students develop a
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sense of personal efficacy, an attitude that their actions can make a
difference in solving global problems. The maxim, "Think Globallg
Act Locallg" speaks to the need to help students organize and con-
duct constructive actions that address local variants of the issues they
are studying. As we noted earlier, student involvement in local pro-
jects enriches their educational experience. There is also good evi-
dence that it actually produces an optimistic feeling-that their
actions can make a difference-to help them deal with the often diffi-
cult and sometimes depressing world issues. GIGI modules often
include lessons and activities to show possibilities for positive action.

Certain perspectives foster student optimism and constructive
behavior. Geography students, especially, should learn to respect
other peoples and lands, and they should come to cherish environ-
mental unity and natural diversity. They should also learn to be skep-
tical about simplistic explanations, such as the theory that attempts
to explain human characteristics and actions in terms of the physical
environment alone, which geographers call "environmental determin-
ism." Most important, optimistic and constructive perspectives
accompany the development of empathy tolerance, and open-
mindedness. These traits are fostered by avoiding sexist and racist
language, discouraging ethnocentricit5 and challenging stereotypes,
simplistic solutions, and basic assumptions.

References to Data

Unlike most textbooks, GIGI attributes its sources of data with
in-text citations and full reference lists, which is another way of
encouraging the critical perspective. In the Student DataBook, mate-
rial that has been extracted from original sources is indented and
printed in a different typeface. Long extracts are highlighted with
background color. Use of these sources helps your students learn that
real people construct ideas and data and that their concepts and
information are not immutable. Instead, they often change through
the critiques and interpretations of various people. By using these
scholarly conventions, we intend to encourage your students to
appreciate the tentativeness of knowledge and to value scholarship
and academic integrity.

Updating
Real data quickly become obsolete. GIGI addresses this fact by

discussing historical trends of data and by stressing concepts. You
should reinforce this bias for concepts and also freely acknowledge
the datedness of information by explaining why it is still used (for
example, the lags between research and writing and publication and
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use; the lack of more recent data). 
'W'henever 

possible, guide students
to update materials. Britannica's Geopedia, on the BGGS CD-ROM,
contains data based on Encyclopedia Britannica's \World Data
Annual, which is also available in print form. Have students use
these sources to supplement and update GIGI data.

Assessing Learning

Evaluation of student achievements with GIGI can be focused on
two broad areas. The first is the developing ability of students to
undertake geographic inquiry. The second is the acquisition of
knowledge and perspectives about the module issue.

The ability of students to undertake inquiry in geography can be
related to the primary questions that guide geographical study. They
are noted earlier in this memo. As students work through the mod-
ule, they are likely to become increasingly adept at asking and
answering geographic questions. Seek to extend your students'com-
petence in several clusters of skills that facilitate geographic inquiry.
These clusters include the following:

. Identifying problems and issues. This may be done through
observation, asking questions, brainstorming, reading, and
in other ways.

. Inquiring into the problems and issues in many ways such as
through map reading and interpretation, making surveys,
and using results of surveys done by others.

o Making decisions and taking action, for example, through
reviewing alternatives, establishing priorities and criteria,
and communicating cooperatively with people in other ways.

o Reflecting at all stages of the process of inquiry, especially
through careful consideration of diverse sources of evidence.

Students will acquire knowledge of the module issue as they
make their inquiries. This knowledge can be tested and graded.
Assessments may be based on the following:

o Knowledge and skills shown by work on Activities included
in this Teacher's Guide and on questions in the Student
DataBook.

. Observations of student participation in groups and in class
discussions.

Specific assessment ideas are given at the end of some lessons in
the section called For Further Inquiry. In addition, the Teacher's
Guide ends with Extension Activities and Resources. Some of these
extension activities can serve as authentic assessments.
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Potential Uses

In addition to the flexibility offered by the free-standing nature of
the modules, GIGI has a number of other characteristics that encour-
age widespread use. Modules can be extended and enhanced with the
BGGS CD-ROM, videodiscs, and posters. Because GIGI's issues-
based approach integrates several topics (for example, population,
economic, political, physical, and cultural geography) in a single
module, the modules are not conducive to using an approach in
which topics are taught separately. On the other hand, GIGI may be
used with a world regional approach because there are modules for
each of L0 world regions. A year-long world geography or global
studies course will have more than enough material by using 12 mod-
ules. Five to seven modules may constitute a one-semester, issues-
based geography course covering several regions. You can define
clusters of modules for your own curricular purposes. 

'We 
have iden-

tified three clusters for interdisciplinary studies within the Britannica
Global Geography System, each comprising six or seven GIGI mod-
ules. They are Earth's Enuironment and Society, Economic
Deuelopment, and Global Political and Cultural Change. BGGS
includes a videodisc and poster for each cluster. These strand pack-
ages could well be used in Social and Environmental Studies, Earth
Science, Global Studies, and Area Studies classes. Activities in the
modules also support math, language arts, and arts curricula.

GIGI encourages and facilitates the development of a varrety of
geographic skills that transfer widely into the natural and social sci-
ences. Among these are skills of asking geographic questions and
developing and testing geographic generahzations. These require
other GIGI skills including examining and making a variety of maps;
analyzing photographsl constructing and interpreting graphs and
tables of spatial data; and collecting, interpreting, and presenting
geographic information.

Finallg GIGI promotes a wide variety of linguistic, numeric, oral,
creative, and social skills as well as geographic skills. In particular,
GIGI emphasizes cooperative learning. tWe believe that one of the
great strengths of the GIGI modules is that they give students
practice in both group and individual problem solving. As students
become more familiar with the global issues, they learn that finding
solutions to world problems requires people to work together
cooperatively.
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PnEpeRING To TEACH THIS MODULE

Sustainable Agriculture

How can the world achieve sustainable agriculture?

This module acquaints students with the issue of sustainable agri-
culture through study of agricultural problems in Malaysia, Africa,
and the United States. Studying sustainable agriculture requires look-
ing at many aspects of farming practice. The module examines both
the physical constraints on agriculture as well as the economic and
political considerations that dictate agricultural policies. At the end
of the module, students develop strategies to address environmental
problems related to modern agriculture.

The module provides many opportunities to examine the five
themes of geography. Most important to this module is the theme of
Human-Enuironment Interaction Agriculture is one of humanity's
most fundamental environmental modifications. The real issue of this
module is how we can ensure that this modification does not ruin the
environment, so that future generations will be able to feed them-
selves. In addition, the theme of Place is central. A major point of the
module is that agricultural methods must consider the local physical
and cultural characteristics of a place to be workable. Activities also
look at the themes of Location and Region.

The module begins by defining sustainable agricuhure. A. summa-
ry of those modern farming practices that are unsustainable forms
the core of Lesson 2.The Student DataBook describes how conven-
tional farming methods deplete water, soil, and energy resources. As
the module progresses, students will not only see the need for sus-
tainable agriculture but also see a conflicting need to increase agricul-
tural output to meet the needs of a growing population. Yet there are
physical constraints on agriculture in the developing world, as
Lesson 3 makes clear. This lesson addresses some basic relationships
in physical geography, so students can examine the agricultural prob-
lems of tropical soils.
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Lessons 4 and 5 comprise the case study of Malaysia. The fourth
lesson introduces students to the physical and cultural characteristics
of Malaysia. Lesson 5 is the central case study of Malaysian agricul-
tural practices. Students, working in groups, work with text descrip-
tions of how Malaysia's main crops are grown and decide whether
the practices are sustainable in terms of water, soil, and energy
resources.

Lessons 6 andT compare the issue in other regions. Lesson 6
looks at sustainable farming methods in tropical Africa. This lesson
should leave students feeling somewhat optimistic, but a key point is
made that introducing such systems is costly and requires institution-
al support. In the study of U. S. agriculture (Lesson 7), two problems
are examined: erosion and overproduction. Students also compare a
conventionalfarm with a sustainable one. Again, the discussion
leaves room for more questions about the role of government sup-
port for unsustainable agricultural practices. Lesson 8 concludes the
module by returning to the global scale. Students, drawing on materi-
al from throughout the unit, decide which strategies would help
ensure adoption of sustainable agriculture worldwide. It should be
recalled that research on sustainability is still being conducted and
that some answers have not yet been discovered.

It is assumed that students will have some understanding of glob-
al population growth and of the environmental problems caused by
agriculture (even if it's just the idea that chemical fertrhzers, herbi-
cides, and pesticides pollute ground and water).

Using the BGGS CD-ROM can simplify lesson planning by mak-
ing it easy to access the resources the system provides for each lesson.
It shows exactly which GeopediarM data and learning activities can
be used in long-range and short-term assignments, and which
videodisc clips will provide visual reinforcement for each GIGI les-
son. The CD-ROM can also show you ways in which a lesson in one
module relates to a lesson in another module. And it indicates where
to find every reference in GIGI, GeopediarM, the Mini-Atlas maps,
and the videodiscs to any key topic-for example, "tsunami" or
"Bangladesh." The students will also be able to use the BGGS
CD-ROM for further research and short-term or long-term range
assignments. The BGGS multimedia components and their uses are
explained fully in the tabbed BGGS section in the front of this
Teacher's Guide.

The following are general modifications recommended for
younger students:

. Plan for fifteen days because the activities will require more
teacher explanation and support.

o Provide directions for homework assignments and monitor
students' understanding and progress.

. Prior to assigning written activities requiring students to draw
conclusions and summarize their findings, ask guiding ques-
tions and develop a sample outline on the chalkboard.
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Module Objectives
. Define sustainable agricuhure and give examples of how it dif-

fers from conventional agricultural practices.
o Recognize the importance of sustainable agriculture for the

future of human life.
. Explain why tropical soils are less fertile than soils in the mid-

latitudes.
o Describe the kinds of farming practices that maintain soil fer-

tility in tropical areas.
o Recognize that decisions concerning agriculture are guided by

political, economic, and cultural considerations.

Number of Days Required to Teach Sustainable
Agriculture

About thirteen 50-minute class periods. Teachers in grades 7-8
should allow about fifteen periods.

Suggestions for Teacher Reading
Eisenberg, Evan. 1989. Back to Eden. Atlantic Monthly, November: 57-89. This is

an excellent and readable summary of the problems of conventional agri-
culture and the goals of sustainable agriculture. The discussion features
interviews with \X/es Jackson and descriptions of sustainable agriculture
programs at the Land Institute in Kansas.

Reganold, John P., Papendick, Robert I., and Parr, James F.1990. Sustainable
agriculture. Scientific American, June: 1,1,2-1,20. This is a somewhat more
detailed treatment of the ecological rationale underlying sustainable agri-
culture.

Mellor, John W. 1988. The intertwining of environmental problems and poverty.
Enu ir onm ent, November.

Oram, Peter A. 1988. Moving toward sustainability: building the agroecological
framework. Enuironment, November : 1,4-L7, 30-3 6.

Orians, Gordon H. 1,990. Ecological concepts of sustainability. Enuironment,
November. This is a useful piece on sustainable agriculture.

York, E. T., Jr. 1988. Improving sustainability with agricultural research.
Enuir onmenl, November.



What is sustainable agriculture
and why is it importantP

(Classes in rural areas may speculate what the
patterns in other settings would be.) Ask how
many students have ever been on a farm. Tell
the class that in 1860 over half of all people in
the United States l ived on farms and rural
communities. Today less than 2 percent of the
U.S. population actually farms.

Next ask: If the number of people farming in
t h e  U n i t e d  S t a t e s  h a s  d e c l i n e d ,  h o w  c a n
enough food still be produced to feed growing
populations? Students may be aware that agri-
cul tural  product iv i ty has been increased by
technology. If not, the first activity in this les-
son should clarify this important point. Three
technologies are important: the use of fertrliz-
ers synthesized from petroleum-based chemi-
cals; the expansion of agriculture into semiarid
areas as a result of irrigation; and the develop-
ment of higher-yielding breeds of crops by
plant genet ic ists.  Some students may have
heard  o f  "The Green Revo lu t ionr "  wh ich
describes these technological breakthroughs
used to increase food production.

To get students thinking about the agricultural
problems facing the world, it helps to make
them aware f i rst  of  local soi l  and farming
problems. Ask an agent from the local exten-
sion office of the Soil Conservation Service
(SCS) to make a presentat ion to your class.
The agent can describe the types of soil in your
region, the fertility of these soils, and the con-
straints or limitations on their utility, both for
agriculture and other uses. If you are in a rural
area) arrange a visit to a nearby farm where
students can ask questions. If you are in an
urban or suburban area, arrange for a visit to
an urban farm garden project (found in many
cities) or ask a representative from a garden
cooperative or local organic gardening organi-

@ Tinre Require 'd
Two 50-minute class periods

W Materials Needed
Copies of Activity 1 for each pair of students

Gl at.,ssar)/ Worcls
arable land

domestication

ecosystem

fodder

marginal land

monocropping

pesticide

soil

Getting Started
. Have students read the Memo to the Student

and the overview on pages 2-3 in the Student
DataBook prior to beginning the module. Also
make sure students are awate that there is a
Glossary in the back of their DataBooks.

. Ask students how many of their families were
living on a farm when they (the students) were
born. How about when their  parents were
born? Grandparents? In most cases (except
perhaps in rural communities), the trend will
be toward fewer U.S. families living on farms.

Sustainabl e Agricuhur e



zat ion to vis i t  and discuss the methods for
dealing with local soil problems.

AlternativelS obtain copies of the SCS Soil
Survey for your county. Numerous opportuni-
ties for map activities can be developed from
these books, which are good resources for dis-
cussing land-use planning in your local area.
For example, students can identify the soil type
mapped for their neighborhood and compare
the actual land uses to the suggestions given rn
the Soil Survey. These books can be used in
suburban and urban areas as well as in rural
counttes.

Procedures

How does agriculture change the environ-
ment? (pages 4-5)
A. Have a couple of students read the text on

pages 4-5. The sect ion concludes with two
questions for discussion. To answer these ques-
t ions  about  how modern  fa rming  ac tua l l y

works, hand out copies of Activity 1 to stu-
dents, who can work in pairs on this. Explain
that the Activity lists some terms related to
agriculture. Ask students to arrange the terms
into two lists. One list should be of what the
farmer does or uses to work the land to grow
crops (inputs). The other should be of results
of the work (outputs). Some results may not be
intended by the farmer; have str-rdents put a
star beside those that might be harmful to the
environment (see Key for Actiuity 1).

\fork with students to identify the six neg-
ative effects (those that have been given a star),
and discuss these effects with them. This will
indicate to rn'hat extent students are aware of
environmental  problems before studying the
module. Have students classify the six negative
effects into the following three groups (see Key

for Actiuity 1):

o Effects involving water

. Effects involving soil

o Effects involvins fossil fuels

I
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This three-part division is used throughout
the module to classify environmental problems
associated wi th  convent ional  agr icu l ture.
Challenge students to identify which specific
inputs might lead to the harmful results. Not
all answers may be apparent, but later work in
the module addresses this issue.

Younger students may not understand all
the terms in Activity 1. Perhaps a display
could be arranged ahead of  t ime wi th
magazine pictures of each term. l f  stu-
dents are unfamiliar with the term fossi/
fuels (referring to oi l ,  coal, and natural
gas ) ,  be  su re  t hey  know  tha t  t hese
resources  a re  de r i ved  f rom foss i l i zed
remains of  p lants  and animals that  are
mil l ions of years old. Also, you can guide
younger  s tudents through the reading
instead of  hav ing them read i t  them-
selves.

What is sustainable agriculture? (pages 5-6)
B. Have students read this section. Focus discus-

sion around the difference between conven-
tional and sustainable agriculture.

Ask i f  anyone has spent any t ime on a
farm. Encourage students to descr ibe their
own experiences and to describe what kinds of
methods are used in farming. [Perhaps stu-
d e n t s  w i l l  r e c a l l  f a r m  m a c h i n e r y  o r  o t h e r
items listed in the reading.l Ask if anyone has
noticed organic or "natural" foods in the mar-
ket and whether the availability of such prod-
ucts has increased over the last few years. If so,
why? [Perhaps because of increasing concern
about the environment]

Be sure students understand that agr i-
chemical fertil izers are derived from petrole-
um. The reading also indicates that monocrop-
ping can lead to extensive soil erosion. This is
because when entire fields of one crop are har-
vested, all of the soil is laid bare. If multiple
crops are grown, then some of the soil is cov-
ered at all times. Be sure students also note the
role that government pol ic ies play; later
lessons return to this topic.

The final question in the section leads to
the next section. The purpose is for students to
recognize that unsustainable agriculture has, in
extreme cases, led to the collapse of entire civi-
lizations.

$1ffir! "-,,,,,^,",,",',,,,,,",
Unfonui*el, these phctic6 set the *age aor axtendve $l eb.
ion and tor pol utlon ol w*er by ag.ichemca i (Reganold et al,
1 9 9 q  p a g e  1 1 4 ) ,

In conti.s ro convenrion.l frnrins,su*ih.ble hnnins uses
ncthod! thrt, oecriine, do norreduc! th. envjronmenas.bilty b
producclo.J. lt t tbc practlccalrahinB$ops.nd l iv.$ock i. ways

th.rrNcosnizc h.w thc locdlccosy*cm works.

Fo!asricuhure to besu*ainr6lc, ithar to dotwothinB!. l i  hu*

consrye dr resource, olthe physical envtonmcnt rnd, at thc sahc

time,ploduce ilough food !o 'n.dpeopk\ n.cds lAhieri 1937)

V h y $ u d y s u * i i n a h l e l s r i c u [ u r e ? V h y s h o u l d y o t r  b c a w r r c o l

this cvcn i l loulc nor a farm.r! Vhy L t inpo&rr tor peoplc.o
pricticc hrninBthit does notcrus lonsjeln h.nn to dreenvnon

What <an happen lf surtalnable agdculture

ii not pradl<ed?

Flhiory has fr iny !xampl.s of rncient civil izatioN dut coll.psed
ln two lanous cas.s, thc collapse c.n be bl.med !i(ry on u!su$!,n-
rbl.a8ricujiur.

Ancic.tSumer l located in wh.t is nowL.q) wis the sileofthe
{ o i l d t i n s s r e r t c i v i l i z a t i o n , m o r e t h l n 5 . 0 0 0 y e i s a s o . A r c h a e -
obBns have shown that th. Sumerian civil izit ioDt coll.pse was
cau$d in pad by fail.d trisation placlices, Usins the w.reK ofi lre

IBri! and Euphhe! rivcd,rhe Suneians tris.Ed hrge.!e$ ot

,r,,,,-n'a'-4. lffill

hnd to ln(.ase cfop production, But bccausc oldre rcgionl wr!n,
dry clinat., much ofthtirisation waterevipomted. Vhen w.t r
$ r p o r a ' c i . r h c m , n . r l  d l . o l v e d . D  n . o ' n e o r r o f  s o l u r i . n . i n o
s o l i J i o r n . O v o a p c i o d o l h u n d r . d s o l y c a $ . t h b c a u $ d a  h u s e
.mount ofsah ro bulld up on rhc Sumerian soil sudacc, Thcse sats
p o i o n c d t h c f o p ! a n d r e d u . c d t h c l o i h p r o d u c t i v i y , A i l h . s a m e
iimc, dcfor$atios in th. biBhlands niscrcd aBrc,tdcal ofsolcro'

sio.. In rn!., the Sunerials could norsrow enoush whcat or bail.y

!osupplyrhenpeoplc,Th.inabil itytoproduceed.quat fodsup-
plies wcaksred the sociery and contibur.d ro ns evcntual collapse

TheMaya devcloped rn.dvanced civil izarion in theFoprcar
Ior*s ofwhat b now souihern Mexico, Cuatemala, and Belize. The
M a y a n c i v i l i z a t i o n r c a c h c d t s s r e a t e * h c i s h r f i o n a b o u t ^ , D , 6 0 0 i o
3 0 0 , b u r t h e n i t d i i n t e g r a i c d . T o s u p p o r t h c i p o p u l a r i o n , d e M a y a

cleaEd fore$s and planted l ields. cropssuch rsnaize (corn) and
b . r 1 . w e . e g  o w r .  B r '  s .  p o p u L r ' o r  i r c - r . . d  s i . u . i v i l o 1  1 ' . r .

sif ied. rhe resion! soik-which were not very fedile io begin with-

b$then rbiLityro su$rh $b rypeoffarmins. Ple$ure floms!ow-
ins populrtions pushed Iirme6 onto incre.sinsly na.sinal lands.
Acra$ th. Mayrn teiitorics, soibwcrecrodcd bywind and !irn,
vhen nor .noush productive n.w hnd could 6e iound, $e popuh

tion could not bc f.d,Vnhin a fewdsrdes,lheMryancivil izarion
collaps.d lPonrins 1990),

Sustainable Agricubur e



What can happen if  sustainable agriculture
is not practiced? (pages 6-7)
C. Have students read (aloud, i f  you wish) the

two descriptions of failed civilizations. Have
students locate the sites of these ancient civi-
lizations. Ask students which of the Sumerian
and Mayan practices are st i l l  in use today.
I r r igat ion in  dry  c l imates;  p lant ing on mar-
g ina l  l ands ;  expand ing  ag r i cu l t u re  to  feed
growing populationsl

These two readings are frankly designed
to alarm students somewhat to attract
in terest  in  the module.  l f  t ime permi ts ,
have o lder  s tudents cr i t ique why these
part icular readings were included in the
module. This is a good exercise in evalu-
ating texts for their purposes. Have stu-
dents consider  what  in format ion might

be presented in a module trying to pro-
mote conventional agriculture. Challenge
older students to locate such materials at
the librarv.

For Further lnquiry
Assign a short  essay, due the next day, in
which students explain what sustainable agri-
culture is, why it is important, and how it dif-
fers from conventional agriculture.

Have students create drawings to show how
certain conventional agricultural inputs can
Iead to environmental problems. Drawing the
concept requires use of creativity and different
modes of expression.

Geograpbic Inquiry into Global Issues



What environmental problems does
conventional farming cause?

Procedunes

Why is convent ional farming not
sustainable? (pages 8-14)

A. Ask the class to define renewable and nonre-
newable resources. If they are unclear about
the difference, the text provides shorr defini-
t ions on page 8. Discuss Quest ions 1-2 on
page 9.

W Tirne Recluirod
One 50-minute class period

W U:;rteri:rls Necded
Copies of Activity 2 for all studenrs

Sf cr.ssary W<r-cls
aquifer

hectare

nonrenewable resource

pesticide

renewable resource

soil

topsoil

Getting Started
Lead students in a discussion of the examples
(end of Lesson 1) of the Sumerian and Mayan
civilizations, which failed as a result of poor
agricul tural  pract ices. These readings may
spark some interest in the issue of sustainable
agriculture.

What environmental
problcms does conventional

I'arming cause?

W h y  i s  c o l r v e n t i o n a l  f a r m i n g  n o t  r u r t a i n a b l e ?

To put drt que{.r h tuntuxr,wc mu{dJntr rqo (m\: roncw
a6[ rtroLrf s 1dd ilon(nNxb[,tsotri.s.

A ituieslh c r6orr.c n one dlt.rrDor [. r:rd rp i l.]use it n
fqubily.ctl.nilhcd. ThLr nrrnr i lr1r ..rn br (nowel byn1rur,n

tro.es$. fhcrmponril poir ls i l iar ihcmtoolrsou(e nse r
i l.Nft.hm ihr ntc olrtnervrl.

N ! ' i r r n c w x b l c , t s o t r r ' s , . i  i l , c c i h { h i n d , a r e n r o r d , x , . r n
r.i be r.t l.ccd bv oantrJ pr.leses l..rur.rhorlk orfesour.. ur
i ar{.r than rhc natunl ute or r..-v.l l l l i lLcr 19361
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B. Have students read the quote from Eisenberg
on page 9. Have the class list all the environ-
mental problems cited in this quote and ask
whether  convent iona l  agr icu l tu re  t rea ts
resources as renewable or nonrenewable. [The
reading makes clear the point that conven-
tional agricultural practices use resources at a
rate that renders them nonrenewable.l

6

At this point the module introduces the
device of discussing agriculture in terms of its
use of fossil fuel, water, and soil resources.
You may wish to discuss the idea of "mining"
resources in contrast to "recycling" them. Ask
s t u d e n t s  w h y  r e c y c l i n g  i s  i m p o r t a n t .
I R e c y c l i n g  m e t a l s ,  g l a s s ,  a n d  n e w s p a p e r ,
among other i tems, prolongs the avai labi l i ty
of nonrenewable resources.]

The lollowin8 excopt i ion a naszin. aticle summarizcs son.
dftbe probleds wth convcntional farmins, as n has b.en practic.d

in theUnited SrsEs during rne iwentidth aniurr A ro! &ad, con-

sider thcsc qu.$ionsl d/e rrera conre*i.ndl asiilInal Pd.nees
t/e.tiils rcso"t.es as rcseaable ot ilonrcneeable? Hou do ,ot

^Sd ol [u,s.] famlaid toFdil, accunulated overmll.nnb,

Ihil bean lo* In the lad .€nturyl. tor ewry burh€r ot com thil
lowa grq. i l  deds nleilr rwo bu*ekoI$l .an rno'k ..
poton ng ou. dilnking watei . , . n 1943, * the daM ol the
.h€mrcilagq Amenon farme6Usd 15 nll lon poundsoflnr.ctl-
. ld6 and ba / percenr of thel crcps lo iniecti, today they ue
125 mi l ion poundr and lore I I percent, Secause mo* agil.ultuF
a chemicat ar€ mide iion ro$i rueh, we [us.] three .iloiler or
enargy b pbdu.e ea.h cabne ol tood we eal. . . . n contasi
I3embaga fame6 n highland N.w Cuinea, uinq Neoith. iash-
and burn methods, 16.l les than a tenth of a calore for each
caloile they eat. For ea.h Ameil.an man, woman, and .hild, our
agilcullure [urt ]60 pound5ol nitogen, phosphate, and pohsh
f€nllze. each year, and 325 galLon5 ol waEr ach da, rte
Og.l ala aquifer of rh€ Geat Painr h€ d enough wabrlody yea6
ago toli l  Lak. furon, n anothd twentyyea6 it may bo too Ie
io pomp.The Eeatdam ollheWen ne3innq up. Sloppyn.iga-
lion and poor dminage . . . have cau5ed Fd9 conditon, on l0
pe(ent ofou (op and pa*urc and. Should we e5cape the iate
of the ancienr €mpires thar w€r€ done li by eroJon, w€ nay
lnneadla.e thatolth. sumeianr, who$ dvilDadon.rumb.d as
s e r s o l l l u m d e r t y ( E k e n b B 1 9 3 X p a s e 5 9 ) .

A usetul wly b rhink of nonrenevable resources is to thnk

abour minins. cold, silve! ti\ and all netak nined fron rad rre

nonrencwabh resourcs. M€sl oEs v4 fomed by seolocical
proce$es that haptsned ove! Filliols oI ye.s. suci proceses can-

no! lenew 6ese ols {or m.!y noE nllions of ysr- so, every
md.l nired Gon lanl t, for $cieryt pupGs, ireplace,ble.

c.q4hh hqilry kta clabal k:"8

Convcntional farmins L, inc$cnce, "mining" thlce(nical
r.murccs: fosil to.1, wdrcf, and thc soil tsel( (Brown 1987). Lett

"Mlnln9" fossll fuels

s i n c e w o d d v a r l l , f a l m e 6 h a v e m o r e r h a n d o u b h d t h . t o h l
ploduction ofslain $ops. These majorsrain croF include whsar,
ricc, corn, oa$, and badey Tworhlds ofthe wodd\ c!opla.& dro
p l a h r c d i n c c r e a l s r a i n s ( B r o N n 1 9 8 7 ) , Y c t n o w t h c r . b l c i u a l l y l s $

crotlanddevotcd to srains fian th.rc sds in 1150 lI igrr. l b.low).
Hos did fame$do tht? Howc6uld farmeB iscrelsecropprduc-
rion wbil.rhcy u$d lcs land? Oneanswcr isprovided byTable 1 on
p a s . l l , w b i c h s n o w s t h c r . n d i n w o n d & a i l t s u s , i n e V o d d

E 3

" "  
€  I
i $
r 5

o . o  i 3
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\luestions and Answers for page 11

3. \7hy do you think grain production is used as an indicator for total food production? Do you
think this is a good way to estimate food totals? XThy or why not?

o Grain production is used as a surrogate for total food production because cereal grains
(wheat, corn, oats, rice, etc.) are the main staples of human diet around the world.
Vhether students think this is valid is up to them; if not, they should be prepared to offer
alternatives.

4. \7hat has been the relationship between world fertilizer use and world grain production? Vhy
would this relationship exist?

. Students are likely to see a direct relationship, that is, as fertilizer use has increased,
production has increased. This is because adding fertilizer to soil increases the size and
growth rate of crop plants.

5. XThy have farmers increased their use of fertilizer?

. Students can speculate that the desire to grow more crops has caused farmers to increase
fertilizer use. This would, besides providing more food for growing populations, provide
greater income to the farmer (as long as there is a market for the crop). More astute
students may also recall that government policies can sometimes encourage farmers to
produce more. To increase production, some governmenrs have paid the costs or
subsidized fertilizer use.

"Mining" fossil fuels: Figure 1 on page L0 pre-
sents a paradox: greater food production on
less acreage. Have students speculate how this
was done.  1[n ' lp , l , i t ie i  r l r :  i , ' ;  i r r .  ; . ra ' r ' i -  . t l " l , l , ' ; l l  i r : , : - l , i -
i t i - - r  oc l l r . ] : i  a re  l i l l t - -  , 1n : t , l  l t ' ' i  r ,  i r . r  , - )  . : , t ,  i I i  a - - t ] : o i l
'  

.  Fa: l ' l  r ' le l l  r - . : , i i l  i l i t ( - t r [ ( . ] : , , i : r  : ] i r - t ( .  !  1 l , . r i  l : r i i  l . ' l i l  -

l l ' , ,  r t i . y l : l i - l r l l , , , l t  \ / , , t i l - i r , , ' l l r t .  : r , i '  r ' r , 1 r5 -  . , r i r i - i 1 l  q  i i e r t -

t l  l re;  r r . , '  l iOl  -  i f  r ' l \ -_J; l , l r '1(- l ; ,  . ;  l {1 r ; i t  Ol ' r . l ]  NOW haVe

s tudents  examine Tab le  1  on  page 11 ,  and
working in smal l  groups, answer Quest ions
3-5.

D. Table 2 on page 12 presents data showing how
the use of fossil fuel has increased to support
the growth in food product ion. This is an
essential point: Modern agricultural produc-
t ion has been founded on increased use of
petroleum-a nonrenewable resource. Table 2
breaks this consumption down into fuel used
for machinery, oil used to manufacture fertiliz-
ers, and others.

Distribute copies of Activity 2 to each stu-
d e n t .  F i r s t ,  h a v e  s t u d e n t s  a d d  t h e  t h r e e
columns in Table 2 to obtain the total energy
use. Next, they can graph the total column for

C .

,iliuiiill

r  ' l

;:iidlll'irlr!ll
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each of the five years (see Key for Actiuity 2). ,ll
Have students, perhaps working in pairs, ana-
lyze the t rends shown on thei r  completed
Activities and answer Questions 6-9 on page

12.

O l d e r  s t u d e n t s  c a n  d o  m o r e  c o m p l e x
graphs :  fo r  example ,  they  can p lo t  the
data for each of the three columns rather
than the total and analyze the trends for
each type of use. (They may note a slight
increase in fert i l izer use relat ive to fue
use.)

: l liiilil illlll',iii
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* ' , , r 1 . u - -

one ,elult tol hliry rcil l  zc, ri Ln turope, l.par, and Nonh
Amer.i l s rhil ar mulh at oie louith of the nitoqen iedi ze6

.d.heJ .to lDundwiler n.realng .on
.enti loor ol it i lar n dri i lng wiler wh.h pose a hcath
rhreil io b.tt leJed inhnb, hiv. bc.n .epoil€d i i Deima(
frrn.e, the Nethe,ands, the Unl!d Kinqdonr, a,rdwen ce.many

W o r  r e 3 7 ,  p : g e s  l a 2  l a r )

Bc.r's.rqu ri 's r,. nild in [vh olro.k hr bcncfth ih.

lrorod, tr i d.tri l f l .tosihlcto.Loin dlm up oncoihry art 'pol ut

.J by arricuLuril. lnnicrk (Nli l lcr le36). A dil l trrnt problcncin

o..ur strh trri lrnoi tn.ns i lrrt use grourdwrtef resour.es l l

Eronndrvfcr n wtrhlftwn lhr.uBh wdk rt r h$rt nie inn tcrn

bere.lrsod, rhcn rh. fttrJs $J.thred. Aquilescrn ttrkerhou-

' d  J r " ,  . .  ' . .  o  , . '  O .  . B B  
" d ( r '  

^  
" i o ' r

cLops nircrclotu nor i sunar"rbLt p.rni.e.

Look 6ack i l rhcluotc Go", Ei.nberg od lrEe 9. vhtrttranplc

ol ovo!*1rhnmw.l,fs'.- idwrtr does he sirel

" M i n i n g "  s o i l

S o i l c ( x i n , x r ! , . , p r " ! . n , (  r . l ! , . ! r r i l , ( n r l r A " r r I L ' r
I\ n)i l i  ronsvibl. fN\,f.( 2 | L)tr Lrl w!i l i  r L r[. i !) rtfLi.c i l i(

$ i l l o { r h r n ' s [  n . o f ] l r n  r l . r ,  L r n $ l  1 \  r t r '  r r J , L f t ( n e
bcl,s, un*n[r nr.\. n-' l ' . tr:

L i  D r n l L n t r t r J r  ! s i , I  s t r f  . t r , h f  l L r  r ( J  s r i i i i ,  i { \ , t r 1  i l ( r c
o t \  r .  r  f i , !  ! i  . J a , t r r  I  r (  n , , \  t r f  r ' .  f .  ! (  ,  l l n  | , . , i l

I  f  c  r o f  ! ,  I  i ,  f , ,  ! i ,  L !  ! L  i t  
" J , c *  

I  i ' d ,  r t r .  i ,  i t  L L r n ( l

Sft$ if ,r\ ln, ri 11, r. tr\ i ! c, i lr., l , ' ! ! l ld (I1r \h

onr i(e of rol . ia ndr dpep u.ghs rbotri 50 nrns Thc

ilui an averle ift .r hrnrrnd
r.nr per:.re pe.y.:L Hor mudl
yer? How mo.h w I br on i i s0 yntr\l ( l(|f i  l 'r3o, pige 16).

S o i L  i s . . n , c n N v r h l .  d  o o j o r  L , n f  , ! "  h { r r  i l r f  r  r  r , . " " '

aDfs trLil l ty n,.f.n nrN !rl. AL,', !n. hnnns n,r.ri lA !r '
$u{ dt n,i lt cscn.xl nln nLrnf D$ n, [ trnl trp rnu r[rn r[c
n r i l . r n r { i . r i r n n . l o s . i  l r \ r k { . s i l , t r , , n r t r . 1 ( . r 1 .
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Questions and Answers for page 12

6. About how many years did it take for the 1950 level of total agricultural energy use to
double?

. Energy use approximately doubled between 1950 and 1960.

7. About how many more years did it take to double again? T7hat would you predict total
energy use to be in the year 2000?

. It doubled again, or nearly so, in 10 more years. Predictions for the year 2000 will vary.
Students should see that the 1970level approximately doubled again by 1985, so it would
be reasonable to expect another doubling by 2000. The purpose of this exercise is not for
precise estimates, but for students to see how rough trends can be described from tables
and graphs. Some students might try to extend their graphed line to figure out when the
total energy use will double; this is the right idea and should be encouraged.

8. What resource do fertil izers, pesticides, and farm machinery all depend on? Is this a
renewable resource?

. All these uses depend upon a nonrenewable resource, petroleum.

9. Do you think the increasing use of fertil izer is a sustainable practice? Why or why not?

. This increasing reliance on nonrenewable resources is not sustainable. The key point is
that agriculture has become more reliant on fossil fuels to increase crop productivity. But
the availability of petroleum is declining, especially for poor colrntries who may not be
able to afford its rising cost. A point for debate, however, is just how long the oil resource
will last.

E. "Mining" water: This section (pages 1,2*L3)
opens with several brief questions, which can
be skipped if time is short. lrFal':trtir, ,-,., ..;
water either frc,,irr pnecrpiiati,r,rr:l (r'aIri, :,i"lr,rt, , ,, ' i
fnorn i rr iEat ion. ln" igat ioN.r t -or i lc: !  i l 'nol l  r  e i  r  ' ,
s r . l r face  waten  on  qnounc lvv-a t r - , . r  ie5 ! - r \ i f i  t , r r l  ,
Water wouIr ' i  he rrr .u- lneneirua[: t t :  i i  i I  r , ;  .  " ' i r , i
faster than i t  can he neplenIs! ' r r :c!  k] i /  [ '  i : r i i  , i f  , i r l
processes. l  Figure 2 is included so students
c a n  s e e  g r a p h i c a l l y  h o w  g r o u n d w a t e r  i s
recharged by precipitation. The familiar water
wel l  draws direct ly from this resource. The
text makes clear that groundwater is nonre-
newable under the circumstances described.
Eisenberg cited the example of the overdraw-
ing of the Ogallala Aquifer.

"Mining" soil: As in the case of water, this rs a
case where a resource can be either renewable
or nonrenewable, depending upon how i t  is
managed. The quote from Jackson on page 14
makes the point that, under conventional agri-

culture, erosion is proceeding so fast that soil
is becoming nonrenewable. Have students do
some quick calculations to verify this. l l i  l .r-.r1r-
' ; i r f i  a j i : , 1 . 1 i ' ; i . ! a - i : ,  r - l  i  . . r  a r t ; r t i . : / .  l -  i - :  - l r { : [  , l ' : ; ; l  i - - l f - i ,  iS

i ' . r l i , . , l  , ; ! l i .  ; , i .  . l  i - i , ' l  l ) : , , / : i r ' i l r  i ) i l ,  \ /F j ; l l " /  1 l -11€f  t  l lea[" i l j /

i , r , r  i . { : l  i , !  I I t l . . t ' f ' r  - , 1 : l  :  l l i l r r l :  1 - r  e r r - rC ] l e r - l  i - l ' 1 , ; t r  l - ,

i . :  i r i t ,  i t )  i i t L , : r : i  : l r :  t : l  : , r i i i t ' r r : i "  r i t [ s  i l i : r ea l l 5  i . h . - :

I  i : .  : , , i . -1 i  i5 l - t I  . , i  I : , l -u. l  I i l ; iL , Ie-  i

Older  s tudents  can take  th is  ana lys is  a
step further,  using a l i t t le more algebra. l f
an inch of soi l  weighs 150 tons, and near-
ly  10  tons  are  los t  per  year ,  then i t  w i l l
take only 1 5 years to erode the inch com-
p le te ly .  l f  the  very  bes t  topso i l s  a re  10
inches  deep,  then no  usab le  so i l  w i l l  be
avai lable in perhaps 150-200 years. This
m a y  s e e m  a  l o n g  t i m e ,  b u t  s o i l s  t a k e
thousands o f  years  to  deve lop  to  such
depths. Again, the numbers suggest that
present erosion rates are unsustainable.

Sustainable Agricuhure
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'wil"i,v c$m soils differ: from
, /

r , T C )'; j1ffice to illacer
-N.

Two or three 50-minute class periods

Two or three samples of local soils displaying
differen r characteristics

Mini-Atlas maps 1, 2, and 3

humus

leaching

legumes

nitrogen fixation

plant nutrients

soil

soil fertility

Bring in two or three samples of local soi l ,
making sure that each sample is distinctive and
different in some way from the others. Divide
students into small groups of three or four, and
ask them how soils differ from place to place.

They may need some prodding to get beyond
dismissing soil as mere dirt. Encourage groups
to notice, for example, differences in soil color.
Are some soils darker than others? Are some
redder? Another noticeable feature of soils is
texture, meaning how much sand or clay is in
the soil. Ask students if some soils feel differ-
ent from others. How can one tell? [Sands feel
qnit ty;  c lays feel  st icky and muddy. l  Chal lenge
your students to use al l  their  senses (except
taste!) to observe and describe the soils. Have
each group read aloud their  l ist  of  observa-
tions. You can make a game or"rt of describing
each soi l  sample, having groups compete to
discover the most relevant observations.

Even better, spend a class period outside on the
school grounds having students look closely at
soil. It is worth this extra time to let students
get their hands on some soil. Playing with and
talking about soil will be a nice diversion from
the r:eading and data analysis of the rnodule. If
you can arrange t ime in the f ie ld,  have stu-
dents record their observatiolrs about soil dif-
ferences ar-rd submit a field report, including
sketches. The significance of variables such as
color and textllre is described in any introduc-
tory text in physical geography. Middle school
students might do this sort of exercise teamed
with their earth science class.

Procedures
A. The lesson opens with a short excerpt, "The

critical importance of healthy, fertile soil" on
p a g e s  1 5  a n d  1 6 .  D i s c u s s  t h i s  q u o t e  a n d

Questions 1-2 brrefly.

10 Geographic Inquiry into Global Issues



Questiorrs and Answers on page 16

1. How does healthy soil promote plant growth?

. Healthy soil allows free circulation of air and water and is home to countless organisms
that decompose organic matter, enriching the soil with essential nutrients.

2. X7hat is meant by nitrogen fixation and why is it important?

r Nitrogen fixation is a process that converts atmospheric nitrogen gas into nutrient
compounds (e.g., nitrates) that plants can use.

Where is soi l  fert i l i ty high? Where is i t  low?
(pages 17-'18)

B. Prior to beginning the analysis of Figure 3 on
page 1 ,  B ,  be  sure  s tudents  unders tand the
meanings of the terms tropical and midlati-
tude. Select stLldents to come forward and
have them locate the two tropics (Cancer and
Capricorn) and the Arctic and Antarctic cir-
cles, using a wall map of the world.

Ask students how one could define tropi-
cal, midlatitude, and polar using these four ref-
erence l ines. [A reasonable answer, al thouEh
nol,  al l  wourlr j  agree on uhis,  is i l ' lat  1, tre area
bel-weerr the tr,iro troplcs is tropicai; t[-le aneas
between each tnoplc and the appropriate cir-
c l e  i s  m i d t a t i t u r l e - - 2 1 " 5 "  1 o  6 6 " 5 ' N  a r - l d  5 ;
a n d  t h e  a r e a s  p o | e v i r a r d  o f  e a c h  c i n c l e  a r e
polar. l
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Ask students in which zones the United
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Ask students how climate characteristics
di f fer  between the t ropics and mid lat i tudes.
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Younger students may need more guid-
ance here; for high school students this
should be a review. Use Mini-At las map 1
of  wor ld  c l imates  as  a  resource .  l t  may
a lso  be  usefu l  to  ask  any  s tudents  who
have t rave led  to  descr ibe  the i r  exper i -
ences in di f ferent cl imates. Also. students
m a y  h a v e  i m a g e s  o f  t r o p i c a l  c l i m a t e s
from movies or ry.

-&l 'p

1 7

Have students now begin their analysis of the
w o r l d  m a p  o f  s o i l  f e r t i l i t y  ( F i g u r e  3 ) .
E m p h a s i z e  t h a t  t h i s  m o d e l s  g e o g r a p h i c
research: Examine spatial patterns, reach gen-
eral  conclusions, and seek explanat ions for
these patterns. The first part of the exercise ts
the search for patterns of world soil fertil ity.
Have students work in pairs or groups of three
or four to answer Questions 3-10.

Have a wall map of the world visible so
students can identify places easily. Also hand
out Mini-Atlas maps 2 and 3. Groups should
seek commonalities in the soil fertil ity pattern
based on:

r Location (general latitude, using Figure 3);

. Population distribr-rtion; and

.  Produc t ion  o f  g ra in  c rops  (wheat ,  r i ce ,
corn. etc.) .

C.
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Questions and Answers for page 17

3. \fhich regions of the world have the highest natural soil fertility?

. The regions with the highest natural soil fertility are east-central North America; northern
Europe; eastern China; Japan; eastern midlatitudes of South America; northern India; Nile
River valley; and parts of Southeast Asia.

4. 
'S7hat 

do these regions have in common? (Consider their latitude, population density, and
ability to produce grain crops.)

o Most places are in the midlatitudes, and they are important grain production areas with
high population densities.

5. \7hich regions have soils with naturally low fertility?

. The regions with the lowest fertility are southeastern United States; northeastern South
America; southeastern Asia; Australia; and nearly all of Africa.

6. What do these regions have in common?

. These areas are mainly in the southern hemisphere in tropical areas; they have limited
grain production and relatively sparse populations.

7. \X/hich regions have soils that have lost their fertility through overuse? Was the agriculture
practiced in these areas sustainable? Explain your answer.

. Regions that have been overused include southwestern Asia, southern Europe, and parts of
Mexico. All of these areas, students may recall from Lesson 1, have had long histories of
human habitation and agriculture. This suggests that these ancient practices were not
always sustainable in terms of maintaining soil fertility.

B. X7hich regions are classified as having only potentially high fertility? Why aren't these areas
very good for farming?

o Areas that are too dry or cold for agriculture may have potentially fertile soils, but because
of the harsh climates, they are unsuitable for farming. Places that have been irrigated can
realize this potential. California is a notable example.

9. Looking at the areas of high and low fertilitg what general conclusion can you make about
the location (latitude) of these regions?

r Many generalizations are possible, of course, but the key one here that all groups should
see is that soil fertility is inherently lower in tropical areas than in midlatitwde areas. Some
students may have difficulty with the concept of generalization, for there are surely
exceptions to the pattern (e.g., Nile valley, Java). Clarify that a generalization has
exceptions because it is no more than a general statement about the dominant pattern.
Subjectivity is always involved; that is part of the process. Encourage students to list areas
that do not seem to conform with their generalizations.

continued
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10. \7hat climate factor do you think could account for the differences in natural soil fertility that
you observed in Question 9? Explain your answer.

. Students may speculate about possible climatic factors that could account for a
latitudinally based pattern. This is designed as a lead-in to the next section. Younger
students may skip this question; older students may recognize that temperature is one
thing that varies, in a general way, with broad belts of latitude.

Why does soil  fert i l i ty vary around the
world? (pages "19-20)

D. Having discovered the pattern of soil fertility,
the next  task is  to  f ind an explanat ion.  The
text and Figr-rre 4 summarize the underlying

ww

factors contro l l ing soi l  fer t i l i ty .  Be sure stu-
dents understand that greater humus in the soil
means greater ferti l i ty. Have the groups read
this section and discuss Questions 11-14.
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1 1 .

t2 .

1 J .

Questions and Answers for page'1,9

Would you expect large amounts of humus to accumulate in tropical soils, such as in the
Amazon River basin? \7hy or why not?

e F{umus would not accumulate in tropical soils because the annual temperature is too high.

Would you expect large amounts of humus to accumulate in midlatitude soils, such as those
in the United States? n7hy or why not?

o Humus would tend to accumulate in midlatitude soils because the temperatures are not
warm enough to spur accelerated consumption of organic matter by microorganisms.

Compare your answers to Questions 11 and1,2 to the pattern of soilfertil ity in Figure 3.
How do these answers explain the conclusion you reached in Question 9?

. This relationship, as shown in Figure 4, helps account for the generulization made in

Question 9, namely, that soil fertil ity is lower in tropical areas (low humus) than in
midlatitude soils (high humus).

14. How would the characteristics of soil l imit agriculture in tropical regions?

r Close the lesson by discussing this question. Focus discussion on the idea that tropical
areas simply do not have the capacity to be as productive agriculturally as the
midlatitudes. Use care that students do not conclude that agriculture is impossible in these
areas. The point is that these areas, with naturally infertile soils, must use different types
of agricultural practices than do areas with naturally fertile soils. In other words, decisions
about which methods of agriculture to practice in an area must be made with
consideration for the local context. Later lessons emphasize that special farming practices
are needed to sustain soil fertil itv in the tropics.

Younger  s tudents  w i l l  p robab ly  need to
be led careful ly through Figure 4. Be sure
they understand that i f  humus consump-
t ion exceeds product ion, then l i t t le or no
humus can accumula te  in  the  so i l .  So i l s  o f
t h e  t r o o i c s  t h u s  h a v e  f e w  n u t r i e n t s
because of this and because of the leach-
ing of nutr ients by heavy rains.

O l d e r  s t u d e n t s  m a y  b e  c u r i o u s  a b o u t
some o f  the  except ions  to  the  genera
pattern of soi l  fert i l i ty.  For example, the
Ni le val ley and the is land of Java are both

notab ly  more  fe r t i le  than nearby  areas .
This is because the soi ls in these areas are
re la t i ve ly  young,  so  tha t  the  nu t r ien ts
have no t  been leached ou t  ye t .  So i l s  in
the  N i le  va l ley  (and nor thern  Ind ia )  a re
replenished by frequent f looding; Java is
composed of recent ly act ive volcanoes-
By the same token, soi ls in some southern
m i d l a t i t u d e  a r e a s  ( A u s t r a l i a ,  s o u t h e r n
A f r i c a )  a r e  i n f e r t i l e  b e c a u s e  t h e y  a r e
extremely old (mi l l ions of years) and ful ly
depleted of nutrients.
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What is Malaysia likeP

has
o f
be

@ Tirne Recluir-ed
One 50-minute class period. If your class
a l r e a d y  c o v e r e d  t h e  b a s i c  g e o g r a p h y
Malaysia or Southeast Asia, this lesson can
condensed into a brief review at your discre-
tion.

W Mater-iarls Needecl
Mini-Atlas maps 1, 4, 5, 6, and 7

Gl at.,ssary w<'-cls
East Malaysia

monsoon
'West 

Malaysia

Getting Started
This lesson focuses on the fundamental geo-
graphic theme of place. Specifically, the lesson
provides some background information on the
p h y s i c a l  a n d  c u l t u r a l  c h a r a c t e r i s t i c s  o f
Malaysia. To get students thinking about how
such characteristics influence our perceptions
of a place, ask the class to describe the physi-
cal and cultural characteristics of their own
community. \fhat is the climate like? The veg-
etat ion? The landforms and the soi ls? How
about the characteristics of the human popula-
tion? What do most people do for a living? Is

i t  a relat ively r ich or poor community? Do
most people l ive in their  own houses or do
they rent? \fhat do people do for entertain-
ment? (Clearly there is no end to the types of
questions you might ask.)

Have students consider how al l  of  these
characteristics define the local context of this
place. How is this community similar to or dif-
ferent from other nearby communities? Ask
students why knowing about a place is impor-
tant if one is making plans for its future.

ffiw"4w
What is Malaysia like?
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Procedures
A. Before anything else, write the single word

Malaysia on the board and ask students to list
the physical and cultural characteristics of this
place. Allow just a couple of minutes for this
brainstorming act iv i ty.  Students can draw
ideas from their own preconceptions, if they
have any.

Have students read the short introductory
section on Malaysia (page 21), which gives a
brief background about the place used as a
case study about farming practices. Use Figure
5 on page 22 as a general reference map.

What are Malaysia's physical characteristics?
(pages 23-24)

B. Divide the class into pairs or cooperat ive
learning groups of three or four students each.
Have groups answer Questions 1-10 after they
read the  hypothe t ica l  le t te r  f rom the
Malaysian exchange student.

Distribute Mini-Atlas maps 1, 4, 5,6, and
7 to answer the questions in this lesson.

lf older students find the letter a bit ele-
mentary, it can be skipped. Younger stu-
dents may enjoy writ ing a similar letter
about their own community to a hypo-
thetical exchange student.

Sustainab Ie Agri cuhure 17



Questions and Answers for page 24

1. Across what range of latitude and longitude is Malaysia located?

. From Figure 5, one can estimate Malaysia's absolute location as between 0' and [0'N
latitude and between 100"E and 120"E longitude.

2. 
'West 

Malaysia (Malaya) lies on the southern tip of what continent? On what island is East
Malaysia (Sarawak and Sabah)?

. \7est Malaysia (Malaya) lies on the southern tip of Asia. East Malaysia (Sarawak and
Sabah) lies on the island of Borneo.

3. Malaysia has two other independent countries within its borders. Which one is at the tip of
Malaya? Which is between Sar:awak and Sabah? \What other country shares this large island?
\7hat other large islands are part of thar country?

o Singapore is at the tip of Malaya; Brunei is between Sarawak and Sabah; Indonesia also
shares part of Borneo, as well as parts of the islands of Sumatra,Java, Sulawesi, and Bali
(a rnong many o thcrs ) .

o

continued
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4. Vhat is the climate of Malaysia? \7hat other places have a similar climate?

. In Mini-Atlas map 1, the climate of Malaysia is classified as wet equatorial. Other places
with similar climates include Central Africa. the Amazon Basin. and Indonesia.

5. How much rainfall does Malaysia receive, on the average? During what part of the year does
most of this rain occur?

6.

o In Mini-Atlas map 5, Malaysia receives between B0 and 150 inches of rain each year,
mostly in October and November.

What type of vegetation is found in Malaysia? What other places have similar vegetation?

o In Mini-Atlas map 4, the vegetation of Malaysia is called tropical moist forest or
equatorial rainforest. Other places with similar vegetation include Central Africa, the
Amazon Basin, Indonesia, and Central America.

'Sfhat 
is your image of this type of vegetation?

o Answers here will vary, but common (albeit incorrect) terms such as jungle may be
expected.

Which areas of the United States might have climate and vegetation similar to Malaysia? How
does your region's climate and vegetation compare to Malaysia's?

o In the United States, only Hawaii has climate and vegetation similar to Malaysia's.
Answers will vary as to how local regions differ; encourage students to list the differences
in temperature, precipitation, and vegetation between tropical Malaysia and your own
community.

Is Malaysia mountainous or flat? How would this influence agriculture?

o In Mini-Atlas map 6, Malaysia is mainly mountainous, especially East Malaysia. This
limits the amolrnt of land usable for farming. (Some sources mention only 3 percent of
Malaysia's land as arable.)

7.

10. Review Figure 3. How fertile are Malaysia's soils?

. Figure 3 classified Malaysia as having naturally low fertility (wdrm tropical climate, so
little humus accumulation).

B.

9 .

How do most Malaysians make a l iv ing?
(page 25)

C. Have groups continue by examining Table 3
and answering Questions 11-15. The data in
Table 3 exemplify typical differences between
deueloping and deueloped nations. If your

class is unfamiliar with these terms, you may
need to introduce the idea. Students may better
comprehend the concept of developing coun-
tries with reference to more familiar examples,
such as China.India. or Mexico.
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1"3-1,4.

1,1.

12.

Questions and Answers for page 25

'$7hat 
percentage of Malaysia's populat ion l ives iu rural  areas? For comparison, what

percentage of the U.S. populat ion is rural?

r About 65 percent of Malaysia's population lives in rural areas (because 35 percent is
shown as urban in Table 3). About 25 percent of the U. S. population is rural.

\7hat are the major land uses in \fest Malaysia? In East Malaysia? Does this make sense,
given your answer to Question 11? nfhy or why not?

. In Mini-Atlas map 7, \7est Malaysia is predominantly agricultural. East Malaysia has
both agricultural and forestry-related land uses. It should be clear that most Malaysians
earn their living from the land, as indicated by the fact that most people live in rural
areas.

Compare the data for Malaysia and the United States in Table 3. Which categories seem to
have significant differences? Explain how you identified these categories as having
significant differences.

. This asks students to come up with significant differences between Malaysia and the
United States. This is deliberately vague: Groups must discuss and reach consensus on
what they believe is significant. There are, consequently, no absolute answers here, but
srudents should be prepared to defend their choices, Probably the only category without
a large difference is death rate, and possibly also fertility rate. In most cases one
country's figures are double or triple the figures in the same category for the other
country. This could be a reasonable basis for judging the significance of differences.

From the data in Table 3 and your analysis of Malaysia's soils (Question 10), what
problems might be in store for Malaysian agriculture? Vhy?

. This question calls for speculation; accept any reasonable response. The basic concept
here is that a poor country may not have the ability to use the technological means
available to improve agricultural productivity.

15 .
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Is Malavsia's commercial
J

agriculture sustainable ?

Getting Started
This lesson forms the detailed case study into
Malaysia's agricultural practices. To symbolize
Malaysia's principal crops, have the following

items laid out for observat ion as the class
enters: some rubber bands (or other rubber
products); a tub of margarine or cookies con-
taining tropical oils; a piece of wood (if possi-
b l e ,  t e a k  o r  m a h o g a n y ) ;  a n d  s o m e  r i c e .
Explain to the class that each item relates to
the  major  fa rm and fo res t ry  p roduc ts  o f
Malaysia. Alternatively, you can arrange to
have the students themselves bring in samples
of Malaysia's agriculture.

Procedures
Nole: This lesson consists of a series of activi-
ties interrupted by 19 questions for discussion.
You can divide the class into pairs or small
groups (three or four students each),  as in
Lesson 4, and have each group address the
questions. Alternatively, you can conduct the
discussion with the entire class. Using pairs or
small groups, however, will give more students
an opportunity to contribute.

How do tropical forest ecosystems work?
(pages 26-27)
A. The purpose of this activity is to give students

a clearer picture of the context in which
Malaysian agriculture must operate. To be sus-
tainable, agricultural methods must be sensi-
tive to the workings of the local physical envi-
ronment. Ask a few students to read the text in
th is  sec t ion  a loud.  Encourage s tudents  to
describe forest environments in or near your
own community to provide contrast to the
tropical systems described.

Many students may have the misconcep-
tion that tropical soils are fertile, because the
popular media portrays the image of the lush

legumes

manuring

nutrient cycling

plant nutrients

soil

soil fertility

subsistence
agriculture

West Malaysia

@ Tirne Required
Three 5O-minute class periods

@ X,futerials Needed
Butcher paper or poster paper
Rubber band, tub of margarine, piece of tropi-

cal wood, rice, and two boxes of cookies,
one made with palm oil and one labeled
"No Tropical Oils" (optional)

Transparency of Overhead 1

@ cf.ssary Words
agricultural system

arable land

cash crops

commercial
agriculture

East Malaysia

ecosystem

fallow

humus

leaching
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a

rain forests. But one major difference between
midlatitude forests and tropical forests is that
the latter lacks litter. Be sure students are clear
on this, as it may help reinforce the dramatic
di f ferences in the way tropical  ecosystems
work. Review Figure 4 on page 20 if necessary
to clarify why tropical soils are nutrient-poor.
Have students refer to the Glossary as needed
to define unfamiliar terms. Discuss Questions
1-3 now (either in pairs, groups, or with the
entire class).

- - 1 - f

* ^  s ' - ' - ,  L  - - - " 0  
* * "  * "  r  - '

Is Mnlaysia's commercial
agriculturc sustninable?
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Questions and Answers for page 27

1. Trees in tropical rain forests do not lose their leaves because of seasonal changes in
temperature. What other factors might cause leaves and branches to fall to the ground in
tropical forests?

. Strong winds, heavy rains, or simply the trees aging and dying are other factors causing
Ieaves and branches to fall to the ground in tropical forests.

2. Why is knowledge of nutrient cycling important to agriculture?

r Nuffient cycling is important to understand because one needs to know how and from
where plants get essential nutrients. Farmers must use methods to keep soils as rich in
nutrients (to maintain fertility) as possible.

3. \7hat are some of the problems that might be caused by cutting down tropical forests?

. Problems caused by cutting down tropical forests include the interruption of the nutrient
cycle and the exposure of soil to erosion.

As an optional activity to reinforce these con-
cepts, have student groups sketch the forest
nutrient cycling system. The completed draw-
ing ought to look something like Overhead 1.
Ask students how the nutr ient cycle di f fers
between tropical and midlatitude forests. [1[re
f i lows in t t re cyci le are ossel l i i ; r ,Nl l  Lt l r :  ia lr-re.  r [ ' re:
cnitrcai olifferen-lce js Ih;li. ittur i ']or.rr,,l i 'rir nru(.'l ' l
i l ' l (-}re rapicj i l t  1,hc 1ru4[-nt. ! i , ,r ] i  rN-( i trJf l{ . ; ] l  r ' : , ' . rvlLuir-

rnt ' l - l ' i . .1

What major crops are grown in Malaysia?
(pages 28-30)

C. Have groups read the brief text introducing
the term cash crops and answer Quest ions
4-9, which are based on Table 4 and Figure 6
(page 30).
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6.

Questions and Answers for page 29

4. During the period shown in Table 4, which crop had the largest increase in production?
\7hich crops stayed about the same?

. Table 4 shows that production of most crops has been stable over the period, except for
palm oil, production of which has skyrocketed.

5. Why do you think none of Malaysia's rice was exported?

. All crops except rice are grown primarily for export. None of the rice is exported because
it is needed as a food staple domestically.

During World \War II, U.S. scientists invented synthetic rubber because the United States could
not get natural rubber from Malaysia (Japan controlled the region). How would this
invention affect rubber production in Malaysia?

r If natural rubber can be replaced by synthetic, demand would decline. This influenced
farmers to shift to other crops (an example of how world market has dictated Malaysian
agricultural choices ).

\il/hat is palm oil used for? What might cause world demand for palm oil to increase or
decrease? Can you think of any way that your own family's actions influence this market?

r This is another example of the importance of the world farm market. For instance,
demand for tropical oils has declined because of widely publicized health concerns
(namely, cholesterol). Students could ask parents whether they avoid high-cholesterol
products such as margarine or cookies made from palm oil.

According to Figure 6, how does the status of farmland differ between \fest and East
Malaysia?

. Figure 6 indicates that, in \7est Malaysia, nearly all of the land on which cultivation can
be developed is being farmed. Very little of the potential agricultural land has been
developed in East Malaysia.

\7hich region,'West or East Malaysia, seems to be more important to Malaysia's commercial
agriculture? Why do you think it is?

r Based on these data, it is clear \7est Malaysia is more important to the country's
commercial agriculture. This is not surprising given that the vast majority of Malaysians
(in a predominantly rural country) live there.

7.

B .

9 .

How are Malaysia's maior crops grown?
(pages 30-34)
D. If you haven't already done so, now divide the

class into groups of about four students each.
Each group will be responsible for reading and
analyzing the information contained in the

n e x t  f o u r  s u b s e c t i o n s  o f  t h e  S t u d e n t
DataBook:  "R ice , "  "Sh i f t ing  cu l t i va t ion , "
"Rubber,"  and "Palm oi l . "  Each group need
read only the section applying to that group.
Groups will each prepare a poster (on butcher
or poster paper) detai l ing their  conclusions
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about whether each of these agricultural sys-
tems are sustainable. As there will l ikely be
more than one group per system, you may
wish to set up a competition between groups
doing the same system to see who comes up
with the best effort.

Encourage students to be creative and use
v isua ls  to  ge t  the i r  po in ts  across .  Pos ters
should contain the following information:

o Title and students'names.

.  A sketch i l lustrat ing how each crop is
grown.

. Description of changes made to work the
land (inputs).

o Discussion of results of changes made to
work the land (outputs), including a list of
the possible effects of the system on the
environment.

o An explanation of how the agricultural
system wi l l  af fect the economy (wi l l  i t
make money?). Here groups need to con-
sider the effect of  export  and domest ic
markets on the system.

3W
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SustainableAgricubure 25



. A tentative decision whether the agricul-
tura l  system is  susta inable or  not .  Here
groups should consider how their system
dea ls  w i t h  wa te r ,  so i l ,  and  foss i l  f ue l
resources.  Groups can t ry  to determine
whether these resources are being "mined"
( u n s u s t a i n a b l e )  o r  n o t  ( s u s t a i n a b l e ) .
Important: Some of this information will
not be available unti l other data are pre-

sented la ter  in  th is  lesson.  Have groups

make tentative decisions now, subject to
review later.

To get information needed for the posters,

students wil l need to read the relevant page
about  r ice,  sh i f t ing cul t ivat ion,  rubber,  and
palm oi l  (pages 31,-34) .  As they read,  they
should consider  Quest ions 10-13 (page 30) .
Allow one day of class time for this phase of

the lesson. Have groups present their posters
to the rest of the class, describing the agricul-
tural systems and their conclusion about sus-
tainability. There are no "correct" conclusions,
but groups should be able to defend their ten-
tative decision based on the available informa-
tion.

E x t r a  g u i d a n c e  m a y  b e  n e e d e d  f o r
younger students. Have the groups make
a poster, with a picture or sketch of the
product and i ts name. Students can then
use pictures or words to represent four
facts about the farming pract ices for that
p r o d u c t .  C r o u p s  s h o u l d  t h e n  p r e s e n t
their posters to the rest of the class. Use
class discussion then to decide whether or
not the pract ices are sustainable.
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10 .

1 , 1 .

1,2.

13.

Questions and Answers for page 30

If you were a Malaysian farmer, which of the four systems would you choose? Why?

e Answers here will vary. The key point is how markets influence farmers' choices to grow
rice, rubber, or palm oil. Note that rice isn't as lucrative as rubber or palm, but both of
those crops are subject to fluctuating demand on the international market. Rice, being the
domestic staple, is always in demand.

V/hat steps do Malaysian farmers take to sustain soil fertility for each of the four systems?

o Rice: burned and rotting vegetation mixed in with soil to provide organic matter.

Shifting cultiuation: fallow periods give soil a chance to recover from cropping. Burning
vegetation adds organic matter to soil.

Rwbber: nitrogen-fixing crops grown; also prevent erosion.

Palm oil: nitrogen-fixing crops grown; also prevent erosion. Manure added to replace lost
nutrrents.

Are there environmental problems associated with any of these systems? If so, what are they
and which system causes the most problems?

o Waste from processing rubber and palm oil pollutes the environment. Soil erosion is also
mentioned as a problem for these crops.

Are all these systems sustainable? Why or why not?

o At this point in the lesson, groups' answers will be somewhat speculative, so accept any
reasonable response. More data is provided in the final section of the lesson.

Are these agricultural systems sustainable?
(pages 34-38)

E.  Th is  sec t ion  conta ins  add i t iona l  da ta  tha t
groups can use as they discuss whether the
farming  methods  are  sus ta inab le .  Pr io r  to
dividing the class back into their  groups, i t
may be useful to focus some class discussion
on the text preceding Figure 7 on page 35.
Students can note that agricultural production
is being supported by large-scale i rr igat ion
p r o j e c t s .  I n  a d d i t i o n ,  t h e  t e x t  n o t e s  t h a t
Malaysia is becoming increasingly dependent
o n  c o n v e n t i o n a l  m e t h o d s  o f  a g r i c u l t u r e ,
including the heavy use of chemical fertil izers.
This may open up the quest ion of whether
these practices are sustainable in the long run.

Figure 7 shows three aspects of agricul-
ture: the outputs (food production per capita);

the inputs (fertil izer consumption); and depen-
dency (imports of cereal grains). Students may
note that food production has been increasing,
primarily because of the large increase in fertil-
izer use. Nevertheless, Malaysia has stil l had to
approximately triple its imports of food staples
( i .e. ,  cereals).  Together,  these trends suggest
that Malaysian agriculture may not be sustain-
able. These data are only part of the story, but
clearly more domestic food production is need-
ed so the country can be self-sufficient.

F. Have the students return to their groups to
analyze Tables 5 and 6 and Figures 7-9 to
come to some final decision regarding the sus-
tainabi l i ty of  their  crop or method. Again,
there is no one correct solution to this prob-
lem; different conclusions are possible. Have
each group answer Questions 14-19.
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14.

15 .

t6 .

1,7.

18 .

19.

Questions and Answers for page 38

Why are population data (Table 5) important for thinking about agricultural sustainability?

r The population data show that agricultural production will have to gready increase to feed
the near-doubling of population in the next 30 years.

\fhy are data for petroleum (Table 6) helpful for considering whether modern farming
practices are sustainable?

r Chemical fertilizers are made from petroleum. Table 6 indicates that Malaysia has recently
increased its crude oil production. It would seem that Malaysia need not be concerned
about dependence on a foreign or scarce resource.

\What would be a good way to show or describe the increases in production and export of
petroleum from197l to 1983? \7hy?

o A bar graph would show the big increases well. Other answers are possible. A simple
verbal description: Production is more than 10 times greater; exports are more than 20
times greater.

\7hich pollutes more streams, sewage or silt (Figure 9)? \7hy is silt considered a pollutant?
What environmental damage does silt cause?

. Silt pollutes more streams. It is considered a pollutant because it raises the riverbed,
causing flooding and shortages of water supplies. Also, silty water is undrinkable.

What causes silt pollution in Malaysia? How is this related to the issue of sustainable
agriculture?

r River silt is eroded soil, most of which is washed off of slopes deforested to make room for
cash crops, especially rubber and palm oil. Soil losses of this magnitude are unsustainable,
because soil takes thousands of years to form.

Did your opinion about whether Malaysia's farming practices are sustainable change as a
result of looking at these data? Why or why not?

r Answers here will vary by group. See Procedure G below.

G. Close the lesson by having the class discuss if
any of the four agricultural systems represents
a  major  th rea t  to  Ma lays ia 's  env i ronment .
E n c o u r a g e  t h e  c l a s s  t o  s e e k  a  c o n s e n s u s
regarding the lesson quest ion: Is Malaysian
c o m m e r c i a l  a g r i c u l t u r e  s u s t a i n a b l e  ?
l ( , i , } ' , i " . ; t . , t l : l . l r t : , , r . r . l l .  r , l ' ' , - i , . , , . , . .  - , .

i , ) n  r - 1d ( - i . :  ! , f , ' l r - . 1 : : , ' . :  i - ) i r i I I t { - i l , : , .  i i  i . i

e i  i f r i t i  l . : l - l  i . , . " 1  
- l  r . . : . ' r ' r i i ,  t . L r  . :  i i
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ronment.  On the plus side, many farmers in
Malaysia are clear ly sensit ive to the need to
maintain soi l  fert i l i ty.  Use of legumes to retard
erosion and add ni trogen to the soi l  repre-
sents a very sustainable pract ice. And tech-
niques of shi f t ing cul t ivat ion can help main-
tain product iv i ty.  Final ly,  Malaysia current ly
a p p e a r s  t o  h a v e  s u f f i c i e n t  p e t r o l e u m
resources  to  war ran t  some dependence on
chemical fert i l izers. l

For Further lnquiry
Have students write an essay concerning the
question of sustainability of Malaysia's com-
mercial agriculture, perhaps written as a news-
paper editorial complete with pictures from a
magazine or a personal drawing, which can be
used to assess the understanding of individuals
or groups of students.
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Can agriculture in Africa
be made sustainable?

(see Key for Actiuity 3) will show the regional
variation in population growth rates. When
completed, Activity 3 represents a type of map
known as a choropleth (or area-ualue) map, in
which different shades are used to show rela-
t ive values. As a rule, darker shades show
higher values of the phenomenon and lighter
shades show lower values. (For example, a
typical choropleth map might show per capita
income, with r icher countr ies given darker
shades and poorer countries lighter shades.)

W Tirne Reqr- ired
One or two SO-minute class periods

W Materials Needed
Copies of Activity 3 for all students

@ Cl.ssar\ ' \ \ ;or-cls
agroforestry

doubling time

fallow

humus

nitrogen fixation

soil fertility

Procedures

Which regions need better agricultural pro-
ductivity? (pages 39-4',)

A. Ask students to read the text introducing Table
7 (pages 3940), Be sure students understand
the meaning of dowbling time. To check under-
standing, ask whether a high doubling time
(many years) means a low or high population
growth rate (in case students are confused by
the idea of a high number meaning a low rate,
and vice versa).

Distribute copies of Activity 3 to each stu-
dent. Have students map the doubling-time
data fuomTable 7 onto the Activity. The result

39

'',.'.,.,'..",",. q*&

sf{@*w*sw
Can agriculture in Africa

be made sustainable?

closrary
Words

i t t  I

Whl<h reglons need better agr icul tural
produdivlty?

Rccall lon Le$on 1 rnat io be su$ainable, asricujiure nusr bth
con.ervc the &soutes of ihe pnysical enilronment and, dr de sdre
.iu a produce enongh Iood ro meer nre needs oI rhe populatiotr
(Altieri 1937). You hrve aLeady seen wharrypes ofasicultur.l prac-
iices susain rhe physicrl envlonnenr. But as rhe woid! popul.lion

smvs, famem nn$ be r61e ro produce more food. wlat mn* 6e
improred k,sricukunl productiriry, the abil iq olirrns to produce
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Note that Act iv i ty 3 def ines three cate-
gories for mapping (doubling times less than
50 years; between 50-100 years; and greater
than 100 years). It is left up to the student to
decide what kind of shading to use to repre-
sent the regions in each category. Because the
doubling-time values are used to show popula-
t ion  growth ,  i t  makes  sense to  use  darker
shades for low doubling times (high growth);
lighter shades (or no shade at all) for high dou-
bling times (low growth); and a medium shade
for the middle group. This is what the Key for
Actiuity 3 does. Once students have completed
Activity 3, discuss Questions 1-5.

l f  younger students are confused by the
r e l a t i o n s h i p  o f  t h e  v a r i a b l e  ( d o u b l i n g
t i m e )  t o  p o p u l a t i o n  g r o w t h ,  y o u  m a y
wish  to  te l l  them wh ich  shad ing  to  use .
Th is  l im i ts  the  exerc ise  to  f i l l i ng  in  the
appropriate shades for each region.

a . :
l t  , t .  '. ..: ::

l i l l r , . r i i
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3 .

Questions and Answers for page 4L

1. How is population growth related to the need for greater agricultural productivity?

o Areas with rapid population growth need to increase agricultural productivity to feed their
increasing populations.

\fhich areas are growing faster: those with a low doubling time, or those with a high
d o u h l i n g  t i m e ?

. This question reinforces the basic relationship noted earlier: Areas with a lsw deuhlino
time are actually growing faster.

Compare the pattern of doubling time to the pattern of world soil fertil ity (Figure 3). \fhich
areas have both rapid population growth and poor soils?

r Areas with both rapid growth and infertile soils are the world's tropical areas, including
Southeast Asia, sub-Saharan Africa, and most of Latin America.

4. \fhy would those areas have the greatest problem in improving agricultural productivity?

. Rapid population growth necessitates growing more food, but it is clear that there are
lirnits to what the soils of these regions can produce. This represents the fundamental
agricultural problem of these regions.

5. \7hat is the problem with grouping data on popr,rlation growth by region, as is done in Table
7? What additional kinds of infornration might be important to have?

o Data grouped by region masks differences within the regions. For instance, populations of
some of the new countries of the former Soviet Union are actually doubling as fast as the
populations of countries in Africa and Latin America. In order to detect differences within
these large regions, one would need data for the individual countries.

How can productivity be increased in tropi-
cal areas? (pages 4'l-44)

B. This section of the lesson uses a case study
from Africa to show how traditional fanning
methods have been updated to create sustain-
able agricultural systems. Have students read
the text on pages 41-42, and discuss with the
c lass  why i t  makes  sense to  adapt  anc ien t
methods of farming to modern condit ions.
One important theme mentioned by people
promoting sustainable agriculture is that local
conditions (local soils, local crops, local rneth-
ods, local customs) must form the backbone of
agr icu  l ru ra l  p lann ing .

To get the point across) you might ask how
students would feel if an entirely different eco-
nomic system were thrust upon them without

any considerat ion for local t radi t ions. In fact,
past agr icul tural  planning for rnuch of the
developing world did just that. Methods and
systems used in the midlatitudes were attempt-
ed  in  t rop ica l  count r ies ,  bu t  the  success  o f
these programs was very limited. Ask students
why i t  is unl ikely that midlat i tude farming sys-
tems would work ir-r the tropics.

:  ' i  , '  .  : -

C. Have students locate Cameroon on a wor ld
map. Emphasize its tropical locale. Divide the
class into groups of two or three students and
ask these groups to examine Figures 10 and 11
on pages 43 and 44. TelI the class that these
are sketches of  an agr icu l tura l  system used
with success in Cameroon. It is an approach
that is both sustainable and that has increased
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food product iv i ty.  Have groups attempt to
describe (in very short sentences) why each of
the pract ices shown in Figures 10 and 11 is
sustainable. See the fol lowing Background
Note for help with answering student ques-
t ions.

AcnolonusrRy Sysrr,M rN CanEnooN

1. Agroforestry ( trees mixed with f ie ld
crops): Trees fix nitrogen and provide cash
crops) such as palm oil, coffee, and fruit.
Nitrogen-fixing trees fertil ize soil.
2. Oxen shed/manure storage area: Oxen
provide farm labor and their  manure can
be used as a fertil izer. Oxen graze outside
during the day but are kept indoors at
night so their manure can be gathered.
3. House garden: Area set aside for: vegeta-
bles and other crops used by the family.
Cuts reliance on outside soLrrces of food.
4. Legume hedges: Crops that fix nitrogen
to fertil ize soil. Cr"rts reliance on chemical

*w"ffi
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fertil izers (used along with
ers such as oxen manure).
5. Fallow p/or: Allows soil
between cropping periods.

natural

to recover

l ! l l l

6-7 .  Contour r idges and planted f ie ld
str i l ts:  Ridges, by fol lowing slopes, cut
down on soil er:osion. They also conserve
water by holding it in furrows, right next
to crops planted on the ridge. Ridges can
be planted in high-yield crops, sr-rch as
corn ,  because they  have h igher  humus.
Figure 11 shows why: One year's furrows
b e c o m e  n e x t  y e a r ' s  r i d g e s .  O r g a n i c
residues frorn old crops are used to fil l in
the furrows to create the ridge. Ridges thus
mzrintain high humus content and fertil ity.
Cycle can be repeated rndefinitely.
8. Pastttre: Provides grazing area for oxclr
to keep farm self-suff ic ient.  High-yielding
grasses mean less area needs to be set aside
for pasturesl legurrcs keep thc soil rich in
n i t rogen.
9. 

'Weed 
contrct l :  Using oxen to trarnple

weeds cu ts  need to  use  chern ica l  weed
l<i l ler:s.
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D. If time permits, close the lesson by asking if
this kind of approach solves the problem of
unsustainable agriculture. Students may well
wonder why more places don't come up with
such systems, appropriate to their local condi-
tions. The key is that establishing such pro-
grams requires money and support. Not all
countr ies can afford the types of t raining
involved to teach farmers how to use these
types of systems. More critically perhaps, sup-
port  f rom government agencies is lacking.
Many international agencies are reluctant to
rely on traditional methods, preferring to try

to import midlatitude methods to tropical con-
ditions (\folf 1987). One important conclu-
sion of this activity might be that changing
agr icu l tu ra l  p rac t ices  requ i res  the  ac t ive
encouragement of government and industry.

For Further lnquiry
Assign an essay asking students to discuss why
agricultural planning needs to consider local
conditions and traditions to be successful.

Share with students the labels shown below that explain the diagrams in Figure 11.

1. Crops are grown on the r idges
dur ing  the  ra iny  season.

2. After the harvest, the furrows
between r idges are f i l led with
crop  res idues  and manure .

3 .  R idges  are  sp l i t  open;  so i l  f rom
ridges used to bury the organic
matter in furrows.

4. During the dry season, the organic
matter,  now under new r idges,
decomposes into humus.

5. Next rainy season, new crops are
cult ivated on these new r idges.

Sustainable Agricubure 3s
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Is conventional farmitrg in the western
United States sustainable?

monocropplng

nonrenewable resource

pesticide

soil

topsoil

. Inform the class that they will next look at the
problems agriculture faces in the drier half of
this country-the \fest. You might note that
many o f  the  prob lems noted  ear l ie r  in  the
module, such as dependence on fossil fuels for
fertil izers and energy, occur throughout the
country.  The ar idi ty of the West,  however,
poses some special problems.

l f  younger students do not know that the
cl imate gets dr ier as one goes west in the
U n i t e d  S t a t e s  ( u n t i l  o n e  r e a c h e s  t h e
Pacif ic coast),  have them use Mini-At las
map 1  o f  wor ld  c l imates  to  no te  tha t
lands  in  Nor th  Amer ica  west  o f  100"W
longitude receive less than 20 inches of
precipitation per year.

Procedures

What environmental problems does farming
cause on arid western lands? (pages 45-48)
A. Ask why agriculture in arid lands might need

specia l  techniques to  avoid wind eros ion.
Using a small container of any dry soil (which
can be obtained in advance from the school-
yard and allowed to dry out), you can demon-
strate the problem readily. Blow on the soil to
show how easily wind can erode dry soil. Then
discuss what could be done to the soil to pre-
vent wind erosion. fAnswers include keeping
the soi l  moist  or plant ing something to hold
the  so i l . l

B. Have students examine Figure 12 on page 46,
which shows the areas with a potential for
wind erosion. Discuss Questions 1-3.

W Tirne Required
Two or three 50-minute class periods

W Materials Needed
Copies of Activity 4 for aII students
Mini-Atlas map 1

Gt atossar)/ Wcrrds
aquifer

cash crops

fodder

herbicide

legumes

marginal land

Getting Started
.  S tudents  shou ld  be  aware  tha t  the  Un i ted

States and Canada are major world food pro-
ducers. Ask students why the midlatitudes of
North America are so product ive. [Students
may reca l l  the  h igh  inherent  so i l  fe r t i l i t y  o f
the  reg ion ,  as  shown on F igure  3  on  page
1B]. Have a student point out the major agri-
cul tural  zone on a wal l  map of the United
States. [The Midwest]  Ask the class i f  they
think that most farms in the United Srares are
using sustainable methods. See if students can
guess the percentage of U.S. farms that prac-
tice sustainable agriculture. [They may be sur-
pr ised that only 3 percent of farms do. l
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a
Questions and Answers for page 46

1. ln which areas (Figure l2) is the potent ial  for soi l  erosion by wind greatest?

. Highest erosion potential is in the Great Plains (West Texas north to the Dakotas and
Montana); the Gulf and Atlantic coasts; and scattered areas in the far West. Note that the
most extensive area is just west of the 100"S7 longitude line.

2. \7hat are three reasons why wind can erode soils in these regions?

. (1) Dry and loose, usually sandy, soil; (2) Little vegetation to hold soil (semiarid climates
in most cases); (3) Strong winds (especially on coasts and plains). In sum, areas that are
flat, with few trees and surface features to break the wind, have greater air movement at
ground level, which can move loose, dry soil.

3. How would extensive farming increase wind-caused erosion?

. Most wind erosion in the United States is caused by plowing and harvesting methods that
leave soil bare and unprotected or by expansion of farming onto drylands that erode easily
in wind.

C . Next is a brief discussion of how agriculture in
the \7est can deplete groundwater resources.
Ask whether the use of groundwater resoLlrces
to support  i r r igated agricul ture on drylands
a p p e a r s  s u s t a i n a b l e .  [ T h e  a n s w e r  i s  n o :  l f
aqu i fe r  leve ls  a re  d ropp ing ,  the  resource  is
being used faster than i t  can be renewed.]

The reading "When the Soil Blew Away"
on page 47 may help dramatize the prob-
lem of wind erosion for younger students.
Skip this reading i f  you wish to move on.
The closing quest ion about why farmers
were motivated to overgraze their  lands
leads in to the next sect ion.

Why are marginal lands in the western
United States used for agriculture?
(pages 48-50)
D. Another issue in western U.S. agriculture is the

overproduction of food. Here the focus is on
economically unsustainable practices, in con-

trast to the ecological problems just discussed.
Have students examine Figure 13 on page 48;
ask students to speculate why farm acreage
increased in the 1970s but decreased in the
1 9 8 0 s .

Have students read through Table B on
page 49. The time line describes how economic
and political factors have led to overproduc-
tion, accounting for the trends shown in Figure
13. Discuss Questions 4-9 (or have students
work individually or in groups to answer the
questions).

For older students, further invest igat ion
on events in the t ime l ine can be useful .
In te rv iews w i th  parents  concern ing  the
OPEC oi l  embargo in the 1970s or with
each o ther  about  the  drought  o f  1  988
can be  usefu l .  Hav ing  them gather  any
a r c h i v a l  m a t e r i a l  o f  t h e s e  t w o  e v e n t s
would be worthwhi le.

Geographic Inquiry into Global Issues



Questions and Answers for page 50

4. Why did the U.S. government want to pay farmers to grow food during the Depression? Why
did these pol ic ies encourage monocropping?

r Government support for farm prices helped ease the hardships caused by the worldwide
Depression. Programs favored the cultivation of a few crops. Farmers began growing those
grains that had pr ice supports.

5. \flhv did farmers rely so much on chemical-based fertil izers beginning in 1950?

. Rising world demand for U.S. food after \7orld \Var II spurred greater use of fertil izers
and also caused expansion onto lands marginal ly sui ted for farming. Avai labi l i ty of  then-
cheap fuel and petroleum-based fertil izers meant that farmers could raise crops on these
lands.

6. Why did the acreage under production increase after 1,974?

r When oil prices skyrocketed after 1"973 (because of the Organization of Petroleum
Exporting Countries IOPECI oil embargo following the Arab-Israeli \far), world markets
for U.S, agricultural products increased. Farmers expanded acreage under production
(Figure 13).
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7. \/hat problems have occurred from increased production on arid and semiarid lands in the
West?

. In western drylands, this resulted in the cultivation of marginal lands-prone to soil
erosion-requiring heavy irrigation, leading to depletion of groundwater resources.

8. \7hy did the acreage under cultivation decrease in the 1980s?

r Acreage decreased because of environmental problems but mainly because of the removal
of price supports. U.S. farm products were not as competitive on international markets
and so production declined and farms went out of business. (The social impacts of this
decline in U.S. farming are profound, but somewhat beyond the scope of this module.
See Extension Actiuities and Resources.)

9. What were some economic and social effects of the 1988 drought on farmers?

r Since this event is fairly recent, see if the students remember the drought of 1 9 B B . Ask
them how the drought of 1988 could have affected agricultural output and world food
prices. Some effects included a loss of income for many small farmers. Many people lost
their lands and had to leave small rural communities throughout the Great Plains.

ls sustainable farming in the United States
affordable? (pages 50-53)

E. At this point, it may help to review some basic
ideas, methods, and procedures of sustainable
farming. Although sustainable practices must
have many local variations, this section deals
with general ideas. Brainstorm with the class a
Iist of elements that define agricultural sustain-
abi l i ty.  [Key points include rel iable product ion
o f  f o o d ;  c o n s e r v a t i o n  o f  s o i l  a n d  w a t e n
resources; and abi l i ty to provide farrner wlth
suff ic ient income.]

Have students read about the Jones and
Martinez farms on pages 5L-52, which are
composites of real situations, somewhat exag-
gerated to draw the distinction between con-
ventional and sustainable methods. Have stu-
dents complete Act iv i ty 4. Students could
work in pairs on this exercise. See Key for
Actiuity 4.

Y o u n g e r  s t u d e n t s  m a y  e n j o y  m a k i n g
sketches on butcher paper of the di f fer-
ences between the two farms. They can
also cut pictures out of magazines.

F. Table 9 shows that sustainable agriculture
can compete on a cost/profit basis with con-
ventional agriculture. Discuss Questions 10-14
(or have the student pairs from Act iv i ty 4
answer these questions together).

Younger  s tudents  may need some he lp
with the concepts of cost,  income, and
profit. Return to the concepts discussed in
Lesson 1 ( inputs and outputs of farming).
Costs represent the sum of al l  monetary
inputs ;  income is  the  monetary  re tu rn
earned from the sale of croos. Profit is the
difference between the two.
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Q.restions and Answers for page 53

10-11. What is the difference in profit per acre between the two types of farming? 
'What 

would
the difference in profits fi if Uoih farms had 1,500 acres?

. The difference is $8 per acrel sustainable methods are in fact more profitable than
conventional methods. Students may appreciate this more by figuring that a farm of
1,500 acres would earn an additional $12,000 annually. To make this question more
rSlerJayl to your local/regional conditions, substitute the typical size of local farms for
the 1,500 acres given.

12. \7hat category is most important in accounting for the difference in net cash profits?

. Students can see that the difference in income ($1/acre) is not meaningful. The area
where sustainable methods have a big advantage is in the input costs.

13. \ilhy are costs on a sustainable farm lower than on a conventional farm? (You may want to
look back at the descriptions of the Jones and Martinez farms.)

r Sustainable methods (as detailed for the Martinez farm) require fewer chemical
fertilizers and pesticides, do not need as much irrigation, and use more fuel-efficient
machinery and renewable sources of power.

continued
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14. What do you think the "Total input costs" column would look like if environmental costs,
such as loss of soil and groundwater resources, were figured in? Why?

r Presumably the di f ference in costs would be even more favorable for sustainable
methods. This is a key point, because if cost-benefit analyses fail to account for
environmental pollution, they can underestimate the "true" cost.

G. Close the lesson by posing the closing ques-
tions on page 52. Also ask stlrdents: If sustain-
able agricultwre is so prodwctiue, why don't
more farmers switch? This point was made in
this Teacher's Guide at the end of Lesson 6,
Procedure D. The key is that such conversrons
can be difficult and costly for individual farm-
ers. Discuss with students how government
pol ic ies favoring convent ional methods may
discourage farmers from using more sustain-
able methods. Emphasize how outside factors
often control farmers' decisions. Have students
come up with ideas for disseminating knowl-
edge about sustainable methods (e.g., support-

ing training in new methods for farmers; hav-
i n g  u n i v e r s i t y  a n d  a g r i c u l t u r a l  e x t e n s i o n
agents act  as promoters of  susta inable tech-
niques,  etc . ) .

ff imr Further [nquiny
. Assign an essay in which students explain how

conventional farming in the 
'West 

has led to
depletion of soil and water resources.

. Using the tirne line (Table B), pose a problem
f r o m  e a c h  d a t e  g i v e n  a n d  h a v e  s t u d e n t s
describe how the policy or event contributed
to overoroduction.
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How cAn world agriculture
be made sustainable?

B. Divide the class into groups of three or four
students each. Challenge each group to devise
some solutions to some or all of the problems.
The length of this activity is up to you. If there
is great interest, groups could be encouraged
to go to the library to gather more information
on the strategies proposed to solve agricultural
problems. Several days could be spent on this
inquiry.

@ Tirne Reqr- ired
One 5O-minute class period

W Materials Needed
Transparency of Overhead 2

Gl atossal)/ words
marginal land

soil

Procedures
A. Have students read the list of 10 agricultural

problems on pages 54*55. This is a partial list;
you can have students recall other problems
discussed in the module. The text goes on to
define the general problems facing more-devel-
oped and less-developed countries. Be sure stu-
dents understand what is i t reatr t  by these
terms. Ask students to provide examples of
each type of country,  and l ist  these on the
b o a r d .  M a k e  s u r e  t h e  U n i t e d  S t a t e s  a n d
M a l a y s i a  a r e  m e n t i o n e d .  ( I t  m a y  h e l p  t o
review Table 3 on page 25, showing the differ-
ences in per capita income between these two
nations.)

sll@-,'@,'*ffip
How can wolld agriculture

be made sustainableP
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Alternatively, you can wrap up the module
in one day by presenting the information on
Overhead 2 and simply having students evalu-
ate how this plan addresses the key issues
raised in the module. This plan is the frame-
work for sustainability used by the Food and
Agr icu l tu re  Organ iza t ion  o f  the  Un i ted
Nations. It is necessarily basic. Have students
explain how these strategies relate to sustain-
ability. Discussion on some of the points of
this plan might proceed as suggested in the
Swggestions for Using Ouerhead 2.

For Further lnquiry
For an authentic assessment, it may be inter-
esting to have students design a farm that is
sustainable. Using all information in the mod-
ule would give enough background for them to
create a reasonable model. Using some clean
junk or garbage (which they can bring in or
you can gather), have them create three-dimen-
sional models of sustainable farms. The mate-
r ials are not that important,  but creat ing a
model would be a good, hands-on evaluation.

Suggestions for Using Overhead 2
(numbers refer to the 10 points

of the AEZ Proiect)

1. Ask what determines sui tabi l i ty of  a
crop (e.g., its ability to grow in the local
soil type). Ask what crops might be suit-
a b l y  g r o w n  i n  t h e  U n i t e d  S t a t e s ?  I n
Malaysia?
2. How might crops grown in Malaysia be
affected by other areas? The development
of artificial rubber or the decline in use of
tropical oils demonstrate the interdepen-
dence between places.
3. Use the western United States as an
example of how land might not be wisely
used.
5. Use the Cameroon case as an example
of how livestock might be wisely used.
7. Ask why it would be important to devel-
o p  p l a n t  b r e e d s  t h a t  a r e  r e s i s t a n t  t o
drought  and d isease.  These wou ld  cu t
down on irrigation needs and the need for
chemical pesticides.
8. The differences between East and \7est
Malaysia provide a good example for this
point.  Dif ferent cul tures have di f ferent
agricultural needs: Shifting cultivators on
East Malaysia have di f ferent problems
than commercial  growers on the Malay
Peninsula.
10. For good ideas to spread, it is impor-
tant that they be shared.

small lmouis of lood, rthough ihey hrvc srcat popularion srowrh.
T h i s r o w $ c d u s e s p e . p L e r o c u t d o { n f o r * s a n J  p l a n t o n m a q i n a l

I ' n d ! . T h c y c a n n o r i l l o r d t h e o s h u i c r l r n d c h c n i c a l n c a n s o f
nore-dcvolopcd counti.s, h dris qF of rgricultuie su$rinabiel
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L.

Extension Activities
and Resources

Related GIGI Modules
. The history of Malaysia is interesting, and students could pur-

sue independent library work to learn more about the country.
Prior to independence, these lands had to struggle with colo-
nial policiesl since independence, Malaysia has had both inter-
national conflicts with Indonesia and internal conflicts among
its numerous ethnic groups. In addition, Malaysia has had to
establish policies to deal with refugees from Vietnam and
Cambodia. Other GIGI modules that address these issues
include Building New Nations, Diuersity and Nationalism, and
Human Rights. Although these modules do not include cover-
age of Malaysia, students could supplement the materials with
their own investigations about Malaysia.

. The module Global Economy explores how Japanese economic
interests and decisions affect the environmental quality of
other places. One lesson in the module looks in-depth at the
issue of deforestation in Sabah and Sarawak, which is attrib-
uted to the practices of Japanese timber companies and the
policies of the East Malaysian government. The lesson also
explores how forest-clearance programs are affecting tradition-
al cultures in East Malaysia.

Britannica Global Geography System (BGGS)
BGGS provides myriad extension activities to enhance each GIGI

module. For a complete description of the BGGS CD-ROM and
videodiscs and how they work with the GIGI print modules, please
read the BGGS Overview in the tabbed section at the beginning of
this Teacher's Guide.

Related Videos
o EBEC videos "Soil: A Natural Habitat" and "Soil: Preserving a

Natural Resource" explore the issues studied in this module.

. Other related videos include: "Feast or Famine?" (Spaceship
Earth, PBS); "Down on the Farm" (Noua series, PBS); and
"Fueling the Future" (PBS).

2.

3 .
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4. Additional Activities
o The issue of using petroleum for increasing agricultural produc-

tion opens up interesting debate possibilities. Because petroleum
is nonrenewable, what should it be used for? Some might argue
that feeding the world's people is more important than feeding
automobiles. Others could take the position that, because
petroleum is so valuable and necessary for human survival, it is
worth extracting oil wherever it is found, including wilderness
or coastal areas. This is of course a hot topic in some areas, but
it lies somewhat beyond the scope of this module.

Students could use the library to investigate traditional systems
of agriculture in different parts of the world to see how differ-
ent cultures adapted their farming methods to match local con-
ditions. A study of Native American agricultural practices
might be especially interesting. Analysis could focus on what
elements of the traditional systems were sustainable.

Have students investigate the social impacts of farm failures in
the United States. Issues include the decline of small, family
farms in the United States, the disintegration of rural commu-
nities, migration to cities, and so on. History and English class-
es might use John Steinbeck's classic about Depression-era
farm migrants, The Grapes of Wrath, as background for this
investigation.

For older students, a challenging extension would be to have
them define the general elements of sustainable resource man-
agement. Four elements that have been defined as sustainabili'
/y in general are (a) opportunities for economic development
for all; (b) equity of opportunity for all groups in society;
(c) equity for opportunity for all generations, present and
future; and (d) maintaining the integrity and stability of the
global ecosystem.

For information on what is being done to make sustainable
agriculture happen, have students write to the Land Institute in
Salina, I(ansas. This ongoing research project, founded by rWes

Jackson, is the recognized center of sustainable agriculture in
the United States (See the Eisenberg article rnThe Atlantic
Monthly listed in the References section for more on Jackson
and the Land Institute.) Older students who are genuinely
interested in the issue may wish to consider applying for
internships at the Institute during their college years. Address:

The Land Institute
2440 E. \fater Well Road
Salina. KS 674A1,

5. Writing



Sustainab le Agricultwr e 47

Have students imagine that they have been invited to give a
presentation of farming at a world conference on the future.
Have them write and present a short paper that describes and
explains why they believe that sustainable agriculture is impor-
tant for the future of human life on Earth.

6. Outside Experts
o Invite speakers from the Peace Corps or from other organiza-

tions that deal with sustainability in some form. It would give
students a chance to voice their own ideas and hear the real-
world problems of sustainable agriculture.
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Lesson IAgricultural Inputs and Outputs

Directions: Arrange the 18 terms below into two lists. One list will be agricultural inputs
and the other list will be agricultural outputs. Inputs are actions, tools, or products used by
the farmer to grow crop plants. Outputs are the results of farming, both intended and unin-
tended.

Terms
plowing the soil

release of chemicals into streams

chemical pesticides

natural ferti l izers (manure)

crops for sale

fuel for farm machinery

depletion of petroleum resources

crops to feed family

obtain groundwater in wells

crops to feed livestock

reduction of soil fertility

chemical ferti l izers

g roundwater contamination

farm machinery

chemical weed kil lers

irrigation

release of air pollutants

soil erosion

After you have classified the terms, put a star next to the outputs that harm the environ-
ment. Which of these harm water resources? 

'Which 
harm the soil resource? \7hich arc relat-

ed to fossil fuel resources? Can you identify which inputs lead to these harmful outputs?
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lnputs

plowing the soil

chemical pesticides

natural ferti l izers (manure)

fuel for farm machinery

obtain groundwater in wells

chemical ferti l izers

farm machinery

chemical weed kil lers

irrigation

Agricultural Inputs and Outputs

o

a

Outputs
*release of chemicals into streams

crops for sale
*depletion of petroleum resources

crops to feed family

crops to feed livestock
*reduction of soil fertility
*g rou ndwater contam ination
*release of air pollutants
*soil erosion

o Effects involving water include release of chemicals into streams and groundwater
contaminat ion.

Effects involving soil include reduction of soil ferti l i ty and soil erosion.

Effects involving fossil fuels include depletion of petroleum resources and release
of air pollutants.

Relationships Between Inputs and Outputs
Water: Chemical ferti l izers, herbicides, and pesticides, once used, can run off into sur-

face waters (streams) or infiltrate through the soil into subsurface water
(groundwater).

Soil: Plowing brings loose soil to the surface, leaving the soil vulnerable to erosion by
wind and water. Soil fertility is reduced over time by the very fact that crop
plants require nutrients. Ferti l izers (natural and chemical) are needed to
replace lost nutrients.

Fossil fuels: Machinery requires oil and gas; over time this usage contributes to the
general depletion of petroleum resources and emission of air pollutants. Also,
chemical ferti l izers, herbicides, and pesticides are usually synthesized from oil.

Important: Not all of these relationships will be apparent at this stage of the module.
Use this information only to clarify student questions; part of the purpose here is to stimu-
late interest in the issue by generating these questions. Most of these relationships are dis-
cussed and explained in Lesson 2.

GIGI

Su st ain abl e Agri cultu re

Lesson I
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Total Energy Use in World Agriculture, 1950-1990
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Total Energy Use in World Agriculture, 1950-1990
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Populat ion Doubl ing Times for World Regions
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Population Doubling Times for World Regions
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Sustainable and Conventional Farms

GIGI

S u st ain abl e A gri atltur e

Lesson 7

Directions: After reading about the Jones and Martinez farms, fill out the following
chart based on the farming practices of the two.

f  ones Martinez

Crop
rotation

Plowing/harvesting
methods

Erosion prevention

Herbicides

Insecticides

Fertilizers

Energy sources

Water sources
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Martinez

Sustainable and Conventional Farms

Crop Corn, wheat, soybeans Many crops

Crop
rotation

None (monocropping) Seven crop rotation

Plowing/harvesting
methods

Long rows of plowing, barren
fields after harvest

Efficient plowing to prevent erosion,
crops left in fields after harvest to
prevent erosion

Erosion prevention None Same as "Plowing/harvesting meth-
ods" above. Also, perennials planted
in alternating rows

Herbicides Petroleum/chemical based None; weeds removed by mechanical
means

Insecticides Petroleum/chemical based None. Natural enemies of pests used
such as ladybugs

Ferti l izers Petroleumichemical based Crops high in nitrogen grown and
later plowed under

Energy sources Electric and petroleum based Solar and wind whenever possible,
electric and petroleum otherwise

Water sources Precipitation, surface water,
groundwater

Same as "Energy sources" above. Also,
plowing under of nitrogen fixing crops
helps soil retain moisture
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Nutrient Cycling in the Forest
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Lesson BThe AEZ Project

The United Nations Food and Agriculture Organization (FAO) has a frame-
work for sustainable agriculture. The Agroecological Zones (AEZ) Project
divides the world into many zones and identifies sustainable crops for each. It
looks at many factors related to agriculture in each area when recommending
specific crops (Oram 1988). Each zone is examined to:

Find suitable crops for each area.

Determine how agriculture in one area will affect other areas.

ldentify how the land should not be used.

Evaluate the agricultural performance of each area.

Decide how livestock should be raised.

Determine which crops for any area can withstand any climate
changes.

7. Collect data relating to new hybrids of plants that might be more
resistant to drought, pests, and disease.

8. Examine the countries'social, economic, and polit ical backgrounds
in helping their agricultural growth.

9. Determine what crops grow best in areas known for specific dis-
eases, pests, or weeds. This leads to a reduction in the use of pesti-
cides and herbicides.

10. Share and distribute information and data among all countries.

1.

2.

3.

4.

5.

6.
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2 Geographic tnquiry into Global Issues

0

Sustainable Ag"iculture

ow can the world

achieve sustainable agriculture ?

What does sustainable agriculture mean?

How does farming cause environmental problems?

How can we conserve soil and water resources for future

generations ?

. Are farmers and gardeners in your area using sustainable

methods? If not, why not?

can the world,s growing population be fed if farming methods

ruin soil and water resources? In the long run, no. Agriculture must

be sustainable, whrch means farming that does not damage the envi-

ronment and produces enough food to feed all people. In this mod-

ule, you will explore how this can be achieved. The major case study

is about Malayiia, whose farming problems are typtcal of tropical

countries. You will also study two other places: another tropical

country (Cameroon) and the westefn United States. You will exam-

ine farming practices in these places and decide whether they are sus-

tainable or not.

I
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What is sustainable

agriculture and whY is
it important?

Glossary
Words

arable land

domestication

ecosystem

fodder

marginal  land

monocropPing

pesticide

soi l

How does agriculture change the environment?

After thousands of years of dependence on wild plants and ani-

mals, some human societies gradually learned to domesticate animals

and plants. People could then raise their own food, instead of hunt-

ing animal, und gathering wild plant-:' Th]t change' whic.h occurred

abo,rt 10,000 y.Irc ugo, L", been called the "agricultural revolu-

tion." Clearlg lif. ut i". know it today would be impossible without

agriculture. grrt -od.rn agriculture also creates some environmental

pioblems. 
'Wes 

Jacksorr, ulro-inent U.S. agricultural scientist, has

made the following statement:
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Geographic Inquiry into Global Isswes

Unfor tunate|y , thesepract icesset theStagefor-ext_ensivesoi lero-
s i onand fo rpo | l u t i ono fwa te rbyag r i chem ica | s (Regano |de ta | .
1990,  Page 1 14) .

In contrast to conventional farming, sustainable farming uses

methods that, over time, do not reduce the environment's ability to

pr"a".. food. It is the practice of raising crops and livestock in ways

ihu, ,..ognize how the local ecosystem works'

For africulture to be sustainable, it has to do two things. It must

conserve the resources of the physical environment and, at the same

time, produce enough food to meet people's n9ed1 (Altieri 1'987).

Why study ,urtJirruble agricultuiei Why should you be aware of

this even if you're not a far[,er? Why is it important for people to

fr".ti.. farming that does not cause long-term harm to the environ-

ment?

what can happen if sustainable agriculture
is not practiced?

History has many examples of ancient civilizations that collapsed'

In two r"-or, .ur.r, the coilapse can be blamed partly on unsustain-

able agriculture.
Anc ien ts" - . ' ( loca ted inwhat isnowl raq)wasthes i teo f the

world,s first great civilization, more than 5,000 years ago' Archae-

ologirt, h"uiho*n that the Sumer tan civtl"zation's collapse was.

caused in part by failed irrigation practices. u.sing the waters of the

Tigris 
""d 

E;;ilut., ,iu.rr]the Sumerians irrigated large areas of

Ruins of the highly developed ancient Mayan civil ization'
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ffift@*@--W
What environmental

problems does
farmittg

conventional
cause?

GlossarY
Words

aquifer

hectare

nonrenewable resource

pesticide

renewable resource

soil

toPsoil

why is conventional farming not sustainable?
To put this question in context, we must define two terms: renew-

able resources and nonrenewable resources.
A renewable resource is one that cannot be used up because it is

regularly replenished. This means that it can be renewed by natural

p-..5.r. Th. i-pottant point is that the rate of resource use is

slower than the rate of renewal.
Nonrenewable resources, on the other hand, are those that can-

not be replaced by natural processes because the rate of resource use

is faster than the natural tate of renewal (Miller 1986)'
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Geographic Inqwiry into Global Issues

Conventional farming is, in essence'

resources: fossil fuel, water, and the soil

look at each of these.

"mining" three critical
itself (Brown 19 87). Let's

Figure 1

" M i n : *r9"t.t-:l.r5l :-* *-"-- *-- "*-
Since \(orld \(ar II, farmers have more than doubled the total

production of grain crops. These major gfain crop.s.include wheat,

ii.., .orn, oats, and barley. Two-thirds of the world's croplands are

planted in cereal grains (Brown t987). Yet now there is actually less

cropland devoted to grains than there was in 1950 (Figure L below).

How did farmers do this? How could farmers increase crop produc-

tion while they used less land? One answer is provided by Table.L- on

page L1, whic'h shows the trend in world fettrhzer use since \forld

War II.

World grain production and area of grain cropland
s ince  1950.
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12 Ceogralthic Inquiry into Global Issues

=ifatl'1alle, .i Energy use in wor ld agr icul ture
(mi l l ions of  barrels of  o i l ) 00
Year Fuel*

Fertil izer
manufacture Other*"

i  950

1964

1970

1 980

I 985

1 6 0

321

498

789

940

70
.133

310

552
646

46

9 1

1 6 2

268

317

Notes:  *Fuel  = fuel  for  t ractors and other  farm machines,  inc luding i r r igat ion equipment .
**Other = energY used to (.1 ) synthesize pesticides, (2) manufacture farm machinery,
(3) apply ferti l izers, and (4) dry grain. Figures are estimates because no reliable data exist.

Source: Brown 1987.

0
6.

.7

8.

About how many years did i t  rake for rhe 1950 level of
total agricultural energy use ro double?

A-bout how many more years did i t  rake to double again?
\ilfhat would you predicr toral energy use [o be in the year
2000?

\X/hat resource do fert i l izers, pesricides, and farm
machinery al l  depend on? Is rhis a renewable resource?

9.  Do you th ink rhe increasing use of  fer t i l izer
sustainable pracrice? Why or why nor?

"Mining" water

In what two ways can farmers obtain water for their crops?
would you consider water used by farmers to be a renewable or non-
renewable resource? \xzhy? Under what circumstances would agricul-
tural water supplies be nonrenewable?

0
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Geographic Inquiry into Global Issues

"Mining" soi l

Soil erosion is also a problem related to conventional agriculture.

Is soil a renewable resource? How long would it take to replace the

soil lost through poor farming practices? As you read the quote

below. consider these two facts:

. In midlatitude regions such as the United States, topsoil devel-

ops at a rate of about five tons per acre per year (Steinhart

1983 ) .

. The topsoil depth of the very richest farmland in the United

States ranges from 10 inches to less than three feet (Marsh

1,987).

One acre of soi l  one inch deep weighs about 150 tons. The
Soil Conservation Service of the United States estimated in 1979
that an average acre of farmland in the United states lost nine
tons per acre per year. How much of the inch of topsoil is lost per
year? How much wil l  be lost in 50 years? (Jackson 1980, page 16).

Soil is nonrenewable if erosion happens faster than the ecosys-

tem's ability to create new soil. Also, some farming practices can

cause the soil's essential plant nutrients to be used up faster than the

soil can replace them. Lesson 3 explores this in more detail.

Wind erosion.
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16' Geographic Inquiry into Global Issues

Soybean root nodules contain
nitrogen-fixing bacteria.

Healthy soi l  is a hospitable world for growth. Air circulates
through it  freely, and it  retains moisture long after a rain. A table-
spoon of soi l  contains mil l ions of grains of sand, si l t ,  and clay . .  .
to which plant nutrients may cl ing. That same tablespoon of soi l
also contains bi l l ions of microorganisms, including bacteria, fungi,
and algae, most of which are principal decomposers of organic
matter. Decomposit ion results in the formation of humus and the
release of many plant nutrients. The microbes also produce sticky
substances that glue soil  part icles together and help the soil  to
resist erosion.

Another essential activity that takes place in the soil  is the f ixa-
t ion of nitrogen. Certain bacteria in the soil  or in the roots of
plants (most notably legumes [such as peas, alfalfa, and soy-
beans]) convert atmospheric nitrogen gas into f ixed forms of
nitrogen that plants use to make proteins. The amount of
available nitrogen strongly inf luences soil  productivity (Reganold
et al. 

'l 
990, page 112).
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20 Geographic Inquiry into Global lssues

Relat ionship between humus accumulat ion and averaqe
annual ai r  temperature.  Rates of  product ion and
consumption of humus (organic matter) in soil are related to
the average annual air temperature. At temperatures less
than 75'F, organic matter production by plants exceeds the
consumption by microorganisms, so humus accumulates in
the soil. Above 75'F-the average annual temperature of
tropical areas-the rate of consumption is much greater
than the rate of production. Because all organic matter is
consumed, soi ls are lef t  wi th l i t t le or no humus.

@o

0
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Source: Marsh 1987.
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0, 1

2.

, J .

4.

5 .

v

B .

Across what  range of  la t i tude and longi tude is  Malays ia
located ?

\West  Malays ia (Malaya)  l ies on the southern t ip  of  what
cont inent? On what  is land is  East  Malays ia (Sarawak and
Sabah ;  ?

Malays ia has two other  independent  counrr ies wi th in  j ts

borders.  Which one is  at  the t ip  of  MaLaya? Whjch is
between Sarawak and Sabah? What other country shares
th is  large is land? \ i /hat  o ther  large is lands are parr  o f  thar
country?

Silhat is the climate of Malaysiat lX/hat other places have
a  s im i l a r  c l ima te?

How much ra infa l l  does Malays ia receive,  on the
average? Dur ing what  par t  o f  the year  does mosr  of  th is
ra in occur?

What type of vegetation is tound in Malaysia? \ i l7har

other  p laces have s imi lar  vegetat ion?

\X/hat is your irnage of this type of vegetation?

Which areas of  the Uni ted States mighr  be s imi lar  to
Malaysia's cl imate and vegetation? frow does your
region 's  c l imate and vegetar ion compare fo  Malays ia 's?

Is Malaysia mountaiilou$ or flatl How would this
inf luence agriculture ?

(u)

9.

1,0. Review Figure 3 on page 18, How fertile are Malaysiais
soils?

(D
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r

CIe

Is Malavsia's commercial
agriculture sustainable ?

Glossary WordsOhiectives
In this lesson, you will

" Understand how tropical
forest ecosystems influence
farming practices.

. Identify the main parts of
M alaysia's agricultu re.

. Describe how agriculture
differs between West and
East Malaysia.

. Explain how Malaysian
farming practices af.f-ect
the environment.

agr icul tural
system

arable land

cash crops

commercial
agr icul ture

East Malaysia

ecosystem

fallow

humus

leach ing

legumes

manur ing

nutr ient
cycling

plant
nutrients

soi l

soil ferti l i ty

subsistence
agr icul ture

West Malaysia

How do tropical forest ecosystems work?

You have seen (Figure 3 on page 18) that natural soil fertility dif-

fers between the midlatitudes (such as the mainland United States)

and the tropics (such as Southeast Asia). There are a-lso major differ-

ences in how plant nutrients move between soils and plants' Nwtrient

cycling refers io th. way essential nutrients (including nitrogen, phos-

phorrr"r, and potassiumiflow through an ecosystem. These flows go

ihrorrgh soils into plants, from plants to animals, and from one gen-

eratio"n of plants to the next. Looking at nutrient cycling is important

for undersianding the agriculture of tropical countries like Malaysia'
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What maior crops are grown in Malaysia?

Commercial crops, also known as cash crops' can be grown either

for domestic use or?oi export. Cash crops that are exported are

important sources of income for countries. All commercial crops are

;;F;;;, on markers. Like U.s. farmers, farmers in Malaysia grow

co"mmercial crops as long as they can earn money from them' If

1".-.., cannot'sell c.rtuin ..op', they must grow other crops that

will sell.-- 
Mor, of Malaysia isn't suitable for farming becau-se of the dense

forests, mountainou, t.rruirr, and infertile soils. The best agricultural

soils in the country are usually on hillsides. In the lowlands, poor

drainugr.an l.aue places waterlogged, which kills roots'

Tufl.4 below ,'ho*, which crops were important exports for

Malaysiainl '97!and1'982(thelastyearf'orwhighcomplete-'y--
il.r, 

"r. 
available). By the -id-tggOt, Malaysian farmers had almost

I -ittio' acres devotld to rubber trees. They ha.d about 3 million

"*., 
.".rt planted in rice and oil-palm trees and about 300,000 acres

under cultivation for all other.topt (Kurian 1987). Export markets

for Malaysian products were good, but the Malaysian government

wanted the country to be self--sufficient in food production' In 1980'

about 22 percentof the total value of exports had to be spent on

importing food (Bunge 1985)'

Table 4 Exports of principal Malaysian crops, 1971 and 1982

Source: Bunge 1985.
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FiEure 6 Cult ivated and arable land by region in Malaysia '  1979'

Source:  Bunge 1985.

0,e

CI(

How are Malaysia's maior Grops grown?

Thefo l lowingpagesgivebr ie fdescr ip t ionsof fourmajoragr icu l -
tural systems in fvfufiytlu. As you read, consider these questions:

o
o

\ o
Y q )
* o
b ( !
o h
c A
. 9 N
= l r
t r q )
a ( E

o o
E-c
( E F

f f i  cutt ivated land
(ac tua l lY  in  Produc t ion)

I  Arab le  land
(poten t ia l  fo r  cu l t i va t ion)

West  Ma lays ia  Eas t  Ma laYs ia
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ayearo r two .Then thecyc le i s repea ted :The f i r s tp lo t i s l e f t f a l l ow
and cultivation shiftsio n"o'htt piot' This method has sustained

;il;lr"t"l prod.r.tio'l for thousands of years in tropical areas

throughout the world'
Most people 

";i;; 
shifting cultivation grow staples such as rice

and cassava. (The .o;t of the cassava plani is eaten as a starch and

used tomakeprod* ' l i ke tap ioca ' )O the r impor tan ts tap lec rops
arc maizeand yams. Yet the t-hiftittg cultivation method is not as pro-

ductive, per unit u-,"u ofland, as otl'9. means. Because only 10 per-

cent of the land i, n.t,l"lly farmed, shifting cultivation requires more

iurra ,nu' modern commercial farming to_ prodrrce the same amount

of food. The gover"-t"" of Sabah uid Sut"*ak have developed

policies ,o .n.o,rr"gt 'htfti"g cultivators to convert to commercial

asriculture and grJw rubber trees and other cash crops' There is little

ff#;;;;; f,.; s,r.c.ssf,rl this program has been (Bunge 1985)'

Agricultural systems for export crops

Rubber

The rubber tree was introduced to Malaysia_ fr.omBrazil in the

late j.B00s. Soon afterward, the automobile and the pneumatic tire

were inven tedandrubberbecameava luab leexpor t .Ma lays iahas
been the world's h;;;;r;arr..r of natural rubber for many years. It

supplies roughly 50 ;;;t:tlt' of the world's trade in rubber' Nearly all

of the production .-rrt' from \il/est Malaysia (Bunge 1985)'

Rubber trees are resistant to insect ptitt' They grow well in soils

high in clay-whi;;;;;;;;tcal of the tropics-provided the area is

well drained. nrrb6e'i"t t  utt raised from seed in nurseries and

;l""r.d ;; saplings. Nitrogen is an essential nutrient for rubber trees'

Crops that fix nitrogen (convert.atmospheric nitrogen into a form

usable by other pt;;")' such as legumes' are planted around the

;."* ir!.r. ff-t. f.g"#es also.prevent erosion by covering the

ground. Farmers a[o plant ottrer.crops-around th,e 
young trees as

ilffi ;;.id;;.i.pr provide the farmer with some income until

the rubber trees are mature' Cassava' pineapple' and bananas are

typicai gro'td-.#;;;G- Aftgrthrel vtuit' the growing rubber

t reescreat . roo- . , .h ' f - t "a tandtheground-covercropsarediscon-
tinued.

Rubber t reesbeginproducingcommerc ia lquant i t iesof rubber
*h;; ,h"t ur. 

"bl.r"t 
five years o1d. th.y live for 15 or 30 years.

After about 30 years, rubber trees need io be replanted, which expos-

es the land to ,.t.t. Lt.tion (Brookfield et al' 1'990)' Another

problem *ith ,.rlr"bJr-i"r-i"g is that the waste from processing rub-

@C
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The oil palm is grown from seed in a nursery and planted as a

y.";;;;.T. *itf,'ubber, it is normatl: tt?T-l:91T:i'such 
as

if"t.i around the tree for nitrogen supplies' Legumes also act as a

ground cover ,o pr.u."t erosionl The iiee begins to bear fruit in its

third year and lives aforrt gO years' Typically the palm causes the soil

;;'i#;;;. f.rtilitn *t i.t .u" be repiace.d by.occasional manuring'

other than this, trr.r. is little farmers need to do to raise oil palms'

The tree produces i*it y""t round' Therefore' palm cultivation

requires fewer *"tk;;; ir'u" aott rubber' However' palm oil must be

processed quickly or it becomes unusable' The machinery to produce

it is also expensive. There afe some other drawbacks to farming oil-

palm trees. fk. *urt.6r"- 
"if 

production is harmful and difficult to

i"d;;i. e"a if ;;il d.-"r,d for palm_oil should decrease' farm-

erscannotmake*o,, .y(ooiJ in-Bee.1'976).Forexample, i thasbeen
i;;;J that palm oilt ;;. rtisni" cholesterol' which means the

demand for food ;;;;;r, 
"-ad. from. palm oils may be decreasing.

Soil erosior, ,rndtt oil palms, which develop a dense canopy to

catch raindrops, i, -"th io*t'ihan unde' 'ubbtt trees' But oil-palm

".*-J;1.1.;"i1 
i.r^,ilirf -o1. than rubber trees do. After about 30

years, oil-palm ,t..t ".ta 
to be replanted' which again exposes the

il;a;" soil erosion (Brookfield et aL 1990)'

Aretheseagriculturalsystemssustainable?
Most farms in Malaysia are small. Farmers use varying levels of

modern technology to grow crops' dep.ending on how close they are

to markets.^i; di"ysil, howeu.r,'th. long-term trend is toward

increasing ,rr. of ttth"oiogy to produce.cash crops for export' ,
,,h. ,,'ori i*por,ur,, fJ;rc, determining production has been the

supply or *"*r.ihe Malaysian government has supported major

irrigation projects to increase.ric"e production. Projects to. help the

drainage oirtl,i"rra soils, which can become waterlogged in the wet

climate, h;;l;; been established. This is necessary because many

f feecrops(suchasrubberando i lpa lm)canbedamagedbywater -
logging (Bunge 1985)'

Othermethodshavebeenintroducedtoimprovefarmproduc-
tion, namelY,

. high-yielding varieties of crops,

. chemicalfertilizers'

. mechanized farmequiPment, and

. new farming techniques'
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T"ab$e 5 Population projections for Malaysia to 2025

Year Population estimate
(mil l ions)

1992

201 0

2025

",97'.| 1 983

00

0l

18.7

2 7 . 1

34.9

TatuHe 6,

Source: Population Reference Bureau 1992'

Malaysia's production and exports of petroleum,

1971 and 1 983
(thousands of barrels of oil)

Product ion

Exports

11,672

5,566

139,284

102,957

Source: Bunge 1 985.

In 1950, tropical forests covered about 73 percent of the Malay

p.rrir-rr.rtu ltrrooifleld et al. 1990). Since then, much of the forest has

been cleared for agriculture, mainly to grow oil palm and rubber:

(Figure B on page"37). Althouglr logging has been. destructive,

foriu.rtirrg foreJts to plantatiir h^ .tteated much wealth, both for

Malaysian rain forest cleared
for rubber Plantation'
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' r . i , , ) l i r  
l [ ' : ,  1 , t Sources of stream pollution in Malaysla'

Source: Sani 1 988.

f 'rO

u)
14.

15 .

\Why are population data (Tab.le 5 on piq:.3q) important

fot t t-t inf. i"g about agricu I tu ral su sta inabil i ty ?

\Why are data for petroleum (Table 6 on page 36) helpful

f; ; ; ;J;t lng *h.r l1er modern farming practices are

susta inable?
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food. Can this be done without

destroying the environment?
Before you examine this ques-

tion, consider this first: \7here

is the greatest need for
improved agricultural Produc-
tivity?

Table 7 below shows the

doubling time for PoPulation
in each of 11 world regions.
Doubling time tells how manY

years it will take for the PoPu-
lation to double. For instance,

the population of the United

States and Canada together is

now 283 mil l ion' According to

African woman prepares food for her family'

( to  566 rn i l l ion)  in  89
death rates stay the sarne

Table 7, the total PoPulation of

the Unitecl States and Canada wil l  dor-rble

years. This assumes that present birth and

over that t ime.

0; o

0 I
T,m&rfle 7 Doubling times for population by world region

Region

1992 populat ion
estimate
(mil l ions)

Years for
population to
double, at
current rate of
natural increase

East Asia

South Asia

Europe

Africa-South of the Sahara

Latin America

Southeast Asia

North Africa/Southwest Asia

Former Soviet Union

United States/Canada

lapan
Austral ia/New Zealand/Pacif ic

1 , 2 6 2

1,231

5 1 1

s07
453

451

286

284

283

124

28

57

31

338
23
34

36
25

104

89

217
57

0
Source: Population Reference Bureau 1 992'
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fruit trees, and coffee' are also grown' Leaves from the trees add

humus to the ,ol. c.rt"in trees"also add nitrogen_ to ferttlze the soil,

;;;.t . ,r..d fo.-.*-p*rive foss.il-fuel chemicals. Crops can be

grown continuourl-y,;,h;"t a.fallow period. Pests are controlled by

natural means, Uyiti,r"J".ing b.neficiiul irrr..rt that eat the harmful

insects. Foresrs 
"r";;r;;ed"instead 

of cleared. The need for chemi-

cal fertrlizers and pJ*.iatt is reduced' And enough food can be

;;;;to feed growing populations (\folf 1987)'

Figure 10 on p^g;+i is a sketch of an agroforestrysystem being

,rr.d ,rr...ssfullyin-the western part of the country of Cameroon'

ihe sketch shows many practices that arc designed to improve pro-

ductivity while ,,r"oi"i"i the environment' Figure 11 on page 44

;;;;1;;l ;;;. d;il. il;; Jo" 'u'h practice help make this tech-

nique sustainable?

Agroforestry in Western Africa'
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Figure 11 Detail of contour ridges and planted field strips from

Cameroon system. Ridges are about three feet wide and

two feet high, separated by about 15-20 feet.
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WIND EROSION POTENTIAL 0r I

', lrlilrr, Areas Prone
i l l I  t o  w ind  e ros i on

No data for  Hawai i

0r(
Figure  12 U.S. cropland areas with highest potent ia l  for  soi l  erosion

bv wind. Dark areas are most subject to wind erosion'

Source: World Eagle, Inc. 1990.
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WhatmotivatedCaliforniaranchefsto'gtazetheir landstooheav-
ilv? 

.\fhy 
do you tfi"ft l"'-t" dt"'oyed th-e windbreaks that con-

tained wind erosion?

Whv are marginal lands in the western United

li;i";'*"a f6r asticulture?
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I0
4.  \ i l /hv d id  the U.S.  government  want  to  pay farmert 'o , . , . ,

il:y"f'.??3#::*;r"#ession? 
whv did these pol

' 
tg;j,,,;il:##t*tt' 

on chemicar.based.

, y# i , d theac reageunde rp roduc t i on inc reasea f t e r

7. Whar problems have occurred from increased production

on arid and selniarid lands in the West?

t 
Sttl;d 

the acreage under cultivation decreasethe

effects of the 1988

I

I

k1r
t " t

ti
llr,
|1[

9.  What  were some economic and

drought  on farmers?

r1\g

, 1  1 r , . , , 1 1 , , ,  i ' t l ' t ' t l i 1 , l ' ,  ' l , , ,  1 i  1 l 1 l  ,

i , 1 1 , r , , . , , ; ,

Policies encouraging farmers to use marginal lands to produce

more foocl may lead to long-term damage to soi l  and water resoufces

in the \il/est. But policies that lead to overproduction are not only

unsustainable foi the environment; they also do not make good eco-

nomic sense. If  too much food is produced in a given yeaq price: may

fall. So the farmer's income also drops. To be truly sustainable, farm-

ing must conserve the environment and produce enough food, but it

-irt nlro provide enough income so the farmer can make a living.

Do susiainable farming methods make better economic sense?

The following is a descripiion of two farms in the United States' Mr'

Jones,s farm uses .or"ru.r.iior-ral methods common in U.S. agriculture.
'Mrr. 

Mnrtinez,s farm uses several alternative, sustainable methods.

0l
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Mrs' Martinez also uses nitrogen-fixing ttry-t-:^ t-Tl'"?:

u|fu|fu, to'?;;;-]1;.'tock. She uses livestock manure to netp

fert t | tzef ie lds.Shealso", . ; i ; ; ;o. t .ohelpcontrolweedsby
a l low ing themtograze i " , r - ' " f i e ldsa tcer ta in t imeso f the
ttnlintn 

Mrs' Martinez harvests'a crop"slre never cuts down

harvested plants' r""t"i*'t" 
"n6*t'iht* 

'o stay in the

ground topreven t t ' o "o to fbar renso i l 'Theya lsoserveas
fodder. to aid in holding the soil, Mrs. Martinez raises pefen-

n ia ls ina l te rna t ing rowswi thherc rops .Theperenn ia lsa re

"t";:f, 'lJ::nnn"Martinezplo,Y-:g-"^'::1'::::liJ11'J

Th iskeeps theso i l so t tandc rumb lyso i t . canmofeeas t l ys to re
wa te rn "du i ' 'M " ' i l ; " * ; ; ; t ab le tosu rv i veL988 ' s
d rough tbecause f " "o i i * asab le toho ldenoughwa te r t o

"ot"i"h 
the plants without irrigation' '

Mrs' Martinez uses tt^f"t?a wind power on her farm

wheneverposs ib le .Sheusessma l le r t rac to rs tha tuse less fue l
and are easy to -u"t"ui''"Ti"t;;tittt' :lt- 

t"" nlty l"t't-l:It"t
t hecon tou rso f the land top reven te ros ionmoree f tec t t ve ty .

The Marti nez fatm'smethods provide several t"I11:"-tntal ben-

efits. But can the UJ' f;;;t' -uG money using sustainable methods

t,o.+3T::.rmine 
if sustainable agriculture can be profitable' look at

these statisri., r'o* l*J^Jifit"""'farms (Table 9 on page 53)'

Remember tt-tut tf i' t()* 
"nufysis 

is only in terms of money' It does

not take ir-r,o uttot"t"'"*t"ti*t"tnl Ju*ugt'h-tt-ul costs' or long-

rangegains o' to"l'' rt 'i*pfy 'ho*' *htiher farming as a business

.;;"# sustainable methods'

In Table g, "ro';il"p"i tclt"' is the sum of all farming costs'

including fuel for machinery, ,..d fo, lrops, fertilizers' and labor'

"Total cash income" is the amount -uat Uy the'farmer when the

i# ;;1;:g,**'j#K:x*;::xf :nx is'ctr; pr' r*
( n.'d;i,:';;::5 

r--ri . i-u.i. ru,*,-.o,'entlv us.e sustainable

methods. But the 

""'-bt' 

is increasing' In 1980 
"ill^Lb""t 

1 percent

of farms in the dil S;;i.rrrr.d ,,rriainable practices (Reganold et

f,i t

0t I

aL.1990).
Do You think that

culturei How can this
more farmers should shift to sustainable agrr-

practice be encouraged?
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$ffi1t Geographic lnqwirv inro Global [ssues

How can world agriculture
be made sustainable?

GlossarY
Words

marginal  land

soi l

A review: 10 problems with world agriculture

1. To feed the worrd,s growing popuration, more food is needed.

2. Agricultural productivity has increased tremendously in the last

40 vears. Ivrost of*t"his;t;;tt is from heavy use of petroleum-

but.d fertilizers'

3. The countries where most of the-world's people live are grow-

ine the fastest, U"t tfttt 
"tt 

o'oully too poot to afford petro-

lelm-based fertilizers'

4. Food productivity in-industrial countries is already near the bio-

logical maximum-that is' as much as the plants themselves

can produce'

5. Mechan izationof farms has reduced the need for farm labor'

Many farmers ft-t -l**tta to cities' increasing urban growth'
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it over land. Monsoons usually have
periods of heavy rains followed by
dry seasons in which no rain occurs.

Nitrogen fixation The process in which
bacteria and other soil microorgan-
isms living on the roots of certain
plants (such as legumes) convert
atmospheric nitrogen into nitrates,
nutrients needed by other growing
plants. See legumes.

Nutrient cycling A11 methods and purposes
for growing certain crops, including
all of the "inputs" used to grow the
crop and the "outputs" that result,
such as whether the crop is grown for
export or for the domestic market.

Nonrenewable resource A resource that is
used up faster than its renewal or
replacement by natural processes.

Pesticide A chemical used to kill unwanted
animals or insects that destroy crops
or l ivestock.

Plant nutrients Minerals (such as potassi-
um, nitrogen, and phosphorus) essen-
tial for plant growth.

Renewable resource A resource that is
used more slowly than its renewal or
replacement by natural processes.

Soil The loose material on Earth's surface,
consisting of varying amounts of
organic matter (humus), minerals
(sand, silt, clay, and plant nutrients),
and pores (filled with water or air).
See humus, plant nutrients.

Soil fertility The measure of how abundant
plant nutrients are in a soil.

Subsistence agriculture Farming or live-
stock raising that produces only
enough to sustain the farmer and his
or her family.

Topsoil Name given to the uppermost
layer of soil. In the midlatitudes, such
as the United States, topsoil is rich in
humus and other plant nutrients. See
humus, plant nutrients, soil.

West Malaysia Term used to refer to
Malaysia's territory on the Malay
Peninsula, on mainland Southeast
Asia. Also known as Malaya or
Peninsular Malaysia.
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Map 5
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SUSTAINABLE AGRICU LTURE
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